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THIRD AMERICAN ROAD CONGRESS 

Held Under the Auspices of 

AMERICAN HIGHWAY ASSOCIATION 

AMERICAN AUTOMOBILE ASSOCIATION 

MICHIGAN STATE GOOD ROADS ASSOCIATION 

Detroit. Mlchiaao, September 29, 1913. 
Preadent L. W. Page in the Chair. 

The Chairman: The Convention will please come to order. 
The Congress will open with an invocation by the Rev. Dr. Joseph 
A, Vance, pastor of the First Presbyterian Church. 

Da. Vance: Let us unite in prayer. Almighty God, our Heav- 
enly Father, we invoke Thy divine blessing upon this gathering 
of men and upon all the deliberations in which they will be engaged, 
and upon all the issues that shall Eow from this convention. Cive 
to them, we pray Thee, great fidelity in the discharge of every duty, 
a broad vision of the purposes of the Almighty, a great desire to 
make this earth a better place in which to live while they dwell 
upon it, and a great joy in the fellowship, in the work of honest 
men. Bless, we pray Thee, the messages that shall be brought to 
these gatherings from day to day; may they be spoken with clear 
vision, with warm heart, with an aspiration for tl^e coamion weal. 
Give to the men who gather here and sit in these seats from day to 
day, a great desire not only to know what will contribute to the 
wdfare of humamty, but that they may give themselves to its realisa- 
tion. We bless Thee for the good roads movements of history. We 
thank Thee for every man that has tried to fill up a low place and 
make it level and dig down a rough place and make it smooth and 
tmmel through mountains of difficulty and fill up bogs and morasses, 
that the crooked places may be made straight and the rough places 
smooth and a highway be built on which men may travel with ease 
and comfort and reach their destination. We pray Thee that this 
movement may sweep over our nation and that narrow-minded 
prejudices give way as it advances; that the close-fisted man who 
wastes his money in multitudes because he is not wilUng to spend it 
in littles, will be converted and see a better way, and that through 
it all we may not only move commerce and economize power and bring 
in added comfort and bring the producer closer to his market, but 
we pray Thee that, above all, we may learn to build lionest roads 
that will wear for centuries and put in honest stuff, and put into 
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every road we build every cent of money that the people have given 
us with which to build it. Give us honesty in executing our trust, 
as well as a viaioo of the great possibilities before us. Have in Thy 
loving care, we pray Thee, our families from whom we are separated. 
Keep our wives and children safe from harm and bring us safely 
together again in Thy good time. Pour out Thy spirit, we prsty 
Thee, upon all who are moving for the advancement of human prog- 
reB.s and hasten the time when that Ifighway, which shall be called 
the Way of Holiness, shall be along every road that men build and 
nothing unclean shall pass over it. We ask this for the glory of Thy 
Name, forever and ever. Amen, 

The Chaibuan: In the absence of the mayor of Detroit, I have, 
the honor to introduce Mr. Charles B. Warren, who will deUver 
address of welcome from the business men of Detroit. 



ADDRESS OF WELCOME 

By Chablbs B. Wabbbn 
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It affords me, in behalf of the business and professional men united 
in the Board of Commerce of this city, very great pleasure to bid 
welcome to this third annual meeting of the AJnerican Road Congress. 
Detroit welcomes the opportunity to have the sessions of these dela-« 
gates held in our city, because it is interested, as, of course, eveiyj 
group of sane individuals is interested, in good roads. 

The problems which you have to solve are really problems of g 
national importance. The organization, I take it, is for the pur, 
of preaching the gospel of good roads and studying the economioL 
of road building. It ia of primary importance, at this period in thw 
development of the civilization of this great country, that the roads 
as highways of commerce should be improved and improved speedily 
and in a lasting and economical manner. The matters you have 
under consideration go to one of the vital problems of the day, b©- i 
cause the burden laid upon the people by reason of the increased cost J 
of transportation enters into the present high cost of living. Whea J 
we realize that in the older countries, where the construction of the \ 
highways preceded the building of the raikoads; when we realise, 
I say, that in the older countries the farmer transports a load for 
from one-tenth to one- half the cost that the farmer pays in our coun- 
try, we realize what a vast burden is laid upon our people in unneces- . 
sary transportation cost. J 

When this country was new, it was of first importance that thflil 
railroads should connect up the various sections of our great terri-^ 
tory. That task has, in a measure, been completed, and it is now 
of vital interest to all the people that this great organization should 
give serious consideration to the building of adequate highways, and 
send out a message to the people that will asisat in the matter of the 
'; building of good roads. 
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But Detroit is interested in your deliberations for another reason. 
Her progress and development is now largelv bound up in the pros- 
perity of the motor car industry, and these two — good highways and 
good motor cars — move along side by side. This production in such 
great numbers of individual power plants which can be used by one 
person for the purpose of individual transportation and the transpor- 
tation of the individuals' freight, as against the use of the common 
system — that is railroad or vessel transportation — is a matter of 
world importance. 

Detroit welcomes to the city your guests of honor, who will be 
here during this meeting, and especially the member of the Presi- 
dent's oEGcial family. We hope that through these meetings and 
through the message that may be delivered to you by the representa- 
tive of the adminbtration, that some method may be found by which 
the band of the federal government may reach out and assist in this 
great project of good roads. 

And Detroit is interested in this other movement— in the Lincoln 
Memorial Highway. It appeals to our imagination, this idea of a 
connected, improved highway from the Atlantic to the Pacific, bind- 
ing many States of the Union closer together. It appeals to our 
sense of patriotism that this highway should be known as the 
"Lincoln Highway," for the spirit and the blessed memory of that 
man binds this Country together as the spirit and memory of no 
other American who ever lived. 

In behalf of the city and in behalf of the business and professional 
interests of the city I again bid you welcome and trust that you will 
enjoy your stay with us as much as we will enjoy participating in 
your deliberations. 

The CBAraMAN: I have a letter here, which I will read to the 
Congress. 

The Chairman then read a letter from President Wilson, after 
which Mr. Diehl read letters from the attorney-general of the United 
States, the secretary of the navy and the secretary of the treasury. 

[COPTi 

Thk White Hoxraa, 
WaahingtoQ. 

September 10, 1913. 
Afy dear Mr. Page: 

May I not convey, throuKh you, to the merabere of the American Road 
Coogreaa, which ia to aaHemble in Detroit, my sincere regret that I cannot be 
present &0'j expreaa, at least, the very deep interest which I feel in the whole 
matter of adequate road building in the United States. Every man who 
wishes to see this great country made the most of must sympathise with the 
efforts DOW being made to weave xia parta together by good roads. 
Please present my cordial greetings to the coogreas. 
Sincerely yours. 

Wood BOW Wilson. 
Mr. Logan Waller PBge. Pres., 
Anerieao Road Congress, 
Washington. D. C. 



10 AMERICAN BOAD 00NQBX88 

OfllCB OP THB AtTORNBT GbNBBAL, 
WASHINOTONy D. C. 

September 17, 1913. 
L. W. Paob, Esq.» 

President, Third American Road Congress, 
Colorado Building, 
Washington, D. C. 
My dear Sir: 

Permit me to acknowledge receipt of your kind invitation of September 
16th, to attend and take part in the sessions of the American Road Congress, 
to be held at Detroit, Michigan, September 29th to Octobeor 4th, and to Uiank 
you for the same. 

It is impossible for me to anticipate so far in advance my official engagements 
during the days set for the sessions of the Congress. It will give me pleasure 
to attend if possible. 

I accept this opportunity to say that I am heartily in sympathy with the 
desire which seems general amons our people to secure bett^ roads, and think 
that the welfare of the nation wilibe subserved by the success of the movement 
in that direction, which has already obtained considerable momentum, pro- 
vided it is restricted within proper lines. 

In the event I am unable to be present in person, you are at liberty to use 
my expressions of endorsement as you think best. 

Very truly yours, 

J. C. McRbtnold, 
Attorney-General. 

Thb Skcrbtabt of TEX Navt, 

WASHINGTON. 

September 23, 1913. 
My dear Sir: 

It was very kind of you to invite me to participate in the Third American 
Road Congress which will convene at Detroit on the 29th instant. As one 
sincerely interested in good roads, I should take keen delight in attending this 
conference and I wish it were possible. Unfortunately conditions are such 
that I cannot make the trip and I pray that I be excused. I wish to add, how- 
ever, assurances of my best wishes for the further success of the great work 
in which you are engaged. 

Cordially yours, 

JOBBPHUS DaNIXUB. 

L. W. Page, Esq., 

President, American Road Congress, 

Colorado Building, 

Washington, D. C. 

Thb Sbcrbtabt of thb Trbasurt, 
washington. 

September 17, 1913. 
My dear Mr. Page: 

I have your favor of the 16th instant, inviting me to attend and take part 
in the sessions of the American Road Congress in Detroit on September 2^th, 
and regret very much that on account of the pressure of official business I am 
imable to be present. 

With kind regards, I am. 

Sincerely yours, 

W. G. McAdoo, 
L. W. Page, Esq., 

President, American Road Congress, 
Colorado Buildinii;, 
Washington, D. C. 
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Tmi CaAniMAN: Gentlemen, I am next on the prt^am, but am 
suffering from such a severe cold that my voice will not permit me 
to make the remarks I desire to make, so Mr, Colgrove, president 
of the Michigan State Good Roads Association, has kindly con- 
sented to read what I wanted personally to aay to you. 

ADDRESS OF HON. LOGAN WALLER PAGE 

President of ike American Road Congress 

In a city which, not content with paralleling the best achievements 
of American genius and industry, amazes the world year after year 
by surpassing the records of the preceding year, the American Road 
Congress has chosen to hold this great meeting, which, I firmly be- 
lieve, will mark an epoch in the movement for better roads throughout 
the United States and Canada. The welcome which the city of De- 
troit and the State of Michigan have given us is worthy of the finest 
traditions of American hospitality, and I am merely voicing the senti- 
ment of the thousands of my colleagues who have come from every 
quarter of this continent, when I say, "We are glad to be here." 

A mighty wave of sentiment for better roads is sweepii^ over the 
country, and already the American people have entered upon a road- 
building era which has no parallel m all history— not even the splendid 
era when Rome Itnit together, with massive military roads, the far- 
flung outposts of her empire, nor the century of constructive work be- 
gun by Napoleon, which has given to France the most superb system 
of highways in the world. Last year more than two hundred million 
dollars went into the building of roads, and, in a small measure, to 
their maintenance. Eight years ago the total expenditure was only 
about eighty millions of dollars, so that we have more than doubled 
our outlay for roads in this brief period. Not alone in money is this 
great movement measured, but in progressive and effective state 
l^slation for road betterment. Nearly all the States have estab- 
lished departments of highways, have provided for State participation 
in the building and care of the highways, and have, in some cases, 
undertaken comprehenfflve educational and investigative work, which 
must result in unproved methods and better management. More 
important, more far-reaching, more vital in its effect upon the nation, 
as a whole, than other developments in this great onward movement, 
is the fact that we stand today upon the threshold of a policy of federal 
aid to road improvement. 

For more than a century our ablest statesmen have differed among 
themselves on the question of Federal participation in the improve- 
ment of the pubUc roads. The era of national road building begun in 
the early days of the republic and ending about 1840, was due to con- 
ditions which were not analagous to those which exist today. The 
western country was filling up with American pioneers, while the 
great range of the Allegheny Mountains formed a barrier which sen- 
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ously interfered with firaffic and commuiucation between the t 

and west. The old plan of local assessment for the building of roads 
could not meet this condition, as the great expanse of country through 
which the roads must pass was unbroken wilderness. Only a power- 
ful agency, such as the national government, was able to undertake 
and cany through the project, and thus resulted the first national 
road, generally known as the "Old Cumberland Road." 

Today, conditions exist which, although totally dissimilar to those 
I have just mentioned, are a justiScation for extraordinary measures 
in providing adequate highway facilities. The rapid introduction of 
the automobile into every section of the country has revolutionized 
traffic conditions. Villages and towns and cities that were remote 
from each other twenty years ago, are now, so to speak, on visiting 
terms. The automobile has brought people close together. The 
electric railway lines have spread a fringe of suburban dwellers over a 
radius of many miles about our great cities. The concentration of 
population in manufacturing and traffic centers has made necessary 
the transportation of huge quantities of food from the producer to the 
consumer, and the transportation of immense quantities of manu- 
factured products back to the farm dweller from the city factories. 
The vacation-loving American has made possible the opening up of 
summer and winter resorts, and has made accessible the splendid 
scenery of our continent. 

The cumulative result of all these individual forces has been the 
weaving of a web of interdependence, which reaches every city and 
every town and every farmhouse. We no longer Uve for ourselves, 
but for each other. The country road a thousand miles away from 
New York City is part and parcel of the life of New York City. In 
other words, the pubHc highway is no longer a mere local utility. It 
is a national asset, a national UabiUty, a national responsibility, and 
the Congress of the United States has come to a realization of this 
fact to such an extent that the day of federal aid to road construction 
is at hand. It is the duty of every patriotic American citizen to look 
upon this question seriously and unselfishly and to aid Congress in 
the fullest measure, to the end that an equitable and practical law 
may be enacted. There is opportunity for the parceling out of federal 
appropriations for political ends, such as would grow into a scandal and 
disgrace to the nation and be an impediment to the road movement, 
which would set it back for a century. There is opportunity to turn 
this great movement into political channels, which would make the 
aid of the government a farce and seriously endanger the institutions of 
our government. Think carefully before you give your support to any 
measure which is branded with the stigma of political expendiency. 

It seems that carefully-prepared statistics show an outstanding 
bonded indebtedness of townships, counties and States for road im- 
provement amounting to something over four hundred million dollars. 
I have heard expressions of alarm at the magnitude of our expendi- 
tures. I do not consider that the amount of money we are spendi 
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for roadB is in the slightest degree a cause for worry. Our chief con- 
cern should be to properly safeguard the expenditure and see that we 
get results commensurate with the outlay and that the utility which is 
thus created is so cared for that it loses none of its value to the com- 
munity, the county, the State, or the Nation. I am informed that 
last year the people of the United States spent three hundred and six- 
teen million dollars to see moving pictures. The moving-picture in- 
dustry is a new one. The inclination for this form of diversion is, 
therefore, a recent acquirement, so that we have the spectacle of the 
American people suddenly spending for the gratification of a whim an 
amount very Uttle less than our total indebtedness for good roads 
throughout the entire country — an amount sixty per cent greater 
than the annual outlay throughout the entire land for road improve- 
ment and maintenance. If the people of the United States can spend 
this great sum of money without affecting in the sligbeat degree their 
prosperity or comfort, it is idle to talk of even five hundred million 
dollars a year as a burden too great to be borne. 

In my judgment, we cannot too strongly condemn the haphazard 
issuance of long-term bonds for the building of roads for which no 
adequate maintenance provision is made, or for the building of roads 
which are located without reference to the needs of the locality or of 
the State, and which may begin nowhere and end nowhere, or for the 
building of types of roads, the cost of which is out of all proportion to 
the requirements of the community, either from the extreme of expen- 
sivenesa or the extreme of cheapness, or the building of roads on a 
large scale without adequate admmistrative organization, without 
proper saf^uarding of revenues. 

Every bond issue should be based upon the most thorough investi- 
gation of the needs of traffic, the financial, the State, or local unit, and 
tne types of road and the conduct of the work should be based upon 
the soimdest engineering principles and practice. Above alt, there 
should be clear-cut, effective legislation, adequate appropriation and 
efficient organization to insure the most nearly perfect maintenance 
of the roads built with the proceeds of a bond issue. The bonds 
Bhould not outlive the road. It is almost criminal to issue fifty-year 
bonds for a road that is worn out in five years. 

There are thousands of antiquated, conflicting, and wholly super- 
fluous laws ou the statute books of the various States bearing upon the 
public roads. It bos long been a practice of new members of State 
l^islatures to introduce road bills when they could think of nothing 
else upon which to expend their activity. The time has corae when 
there should be a concerted movement throughout the whole country 
to eliminate from our statute books this mass of useless legii'lation 
ftnd start anew with clean-cut, concise and effective legislation. 

Finally, I wish to express the hope that the American Road Con- 
_ eas may become more and more an annual clearing-house, where 
the best thought and practice of good roads people throughout the 
United rotates and Canada may be exchanged, and started on an 
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endless chain — so to speak — so that we may all benefit by the prog- 
ress that each is malong, and by avoiding the duplication of effort, 
so that the costly mistakes which have marked our course in road 
matters for over a century may not be made again and again. I 
believe this annual congress is of great benefit to the engineers, con- 
tractors, legislators, manufacturers, and finally, the taxpayers, and I 
look forward to the day when it will be so well established, so firm 
in the regard oi the people, as to be one of our national instituticMis. 

Thb Chaibman: The next speaker on our program is Mr. Enos, 
president of the American Automobile Association, but he has been 
detained and will not be able to get here until t(»norrow, so I diall 
ask Mr. A. G. Batchelder, chairman of the Executive Board of the 
American Automobile Association, to give us a talk. 

ADDRESS BY A. G. BATCHELDER 

Chairman Executive Board of American Atdomdbile AsBociation 

This abrupt injection of me into these proceedings reminds me 
somewhat of the story of an Irishman by the name of O'Brien. It 
seems that O'Brien, as a contractor, had prospered exceedingly, 
and in due course of time he moved from a ward down on the river 
front up into the avenue of the town, and thought that he was going 
to conifortably settle down. But his two daughters had sevew 
years in a boarding school, and when they came back they flatly 
refused to let O'Brien continue to smoke his pipe in the parlor as 
he had done in the little bouse down by the river. So he was rele- 
gated to the rear steps. Finally one day O'Brien died, and he was 
laid out in the parlor. Mrs. Murphy came up from the river dis- 
trict, and standing beside the remains of O'Brien tearfully com- 
mented: ''O'Brien, you beat them at last; you got into the parlor." 
Now, Mr. Enos is not dead; he simply coidd not be here to-day. I 
am one that the A. A. A. sends into the country to talk roads. 
Many of you who are here present have had to listen to me out in the 
West and in North Carolina and in other States, and so I am going 
to be very brief this morning. 

We automobilists, once upon a time, used to half apologize for 
our participation in this road question until finally we awakened to 
the fact that we were the men who were using the roads more than 
anyone else. Of course it was charged that we were wearing out the 
roads, which, at that time, was undoubtedly true. So we said that 
if we use the road more than anyone else and if we wear out the roads, 
it is up to us to get into this road movement good and hard with our 
work and energy; and, furthermore, as long as we are paying a road 
tax to use the roads, we might as well wade in and swim in the open 
and struggle along with the rest of the people. We have also hugged 
the delusion, that ultimately, most road users were going to be of 
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the motor driven variety, simply because it was a matter of economics; 
in other words, if you could in any way save time or aave in the cost 
pf tranBport&tion. why wouldn't it be simply a matter of cause and 
eSect that the people would, in many instrmces and wherever they 
eould, become users of motor-driven vehicles. So we find ourselves 
today mixed up in thia movement more and more, and we do not 
apologise \ike we used to do. All we can say is that we are trying 
to do our share of the work, and because we do our ahare of the work 
we want you to Imow this, that we are not interested in the making 
or selling of any particular automobiles; we simply aay that a motor- 
driven vehicle ia an economical vehicle today and we believe most of 
you are going to uae them. 

Not long since, I was out in the West, and during the couree of a 
meeting there came up the question of a State highway commission. 
One man got up and said: "I object to thia idea of a State highway 
commission; do you know that means that some State officer can 
come into our county and tell us what kind of a road we should 
put down and how we shall maintain it? I consider that an in- 
vasion of county rights." Now, someone did happen to think to 
ask him what his occupation was, and he rather reluctantly said 
that be was a county commissioner. Do not misunderstand me. I 
believe there are many mighty good county commissioners who have 
done a vast amount of work, and we are going to have many more. 

I think that the average man ia willing that the State ahall relieve 
the counties of roads that are really interstate in their use, and we 
aimply advance another point when we say that the States themaelves 
are going to look to the general government for a certain amount of 
cooperation and support in those roads that go from State to State. 

I do not know why many of us, interested in this road question, 
should talk to others equally interested and attempt to convince 
them, when it is not any longer necessarj'. You may recollect the 
story of the parson who when he was baptising a rather belated and 
elderly convert in the river was interrupted by a man from the shore 
exclaiming: "Excuse me, parson; I don't mean to interfere with your 
business, but that old sinner, if you will stake him in the river over 
night, it will be a much better job." I don't believe that any of you 
have to have forced upon you the good roads talk, as far as the gen- 
eral proposition is concerned. Later, we will hear a great deal from 
men who are expert in the construction of roads, men who are inter- 
ested in matters of finance and other phases of the subject. Hence 
it would be unfair for me to give you any of that talk now. This 
convention ia going to be the most successful we have ever had in 
the countrj-. Mr. Page said: "This is a kind of a clearing house," 
ind it is going to meet the needs of the situation better than anything 
rise that has heretofore existed, and when we can get the represen- 
tatives of our national government to participate with us on this 
occasion, there cannot be any other than a mighty good result. 
Thank you. 
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The Chairman called upon Judge J. M. Lowe, President of 
National Old Trails Association, for a few remarks. 

Judge Lowe then gave a complete history of the Old Trails Asso- 
ciation. He stated that the Old Trails Association was organized 
for the purpose of illustrating the whole mighty movement toward a 
magnt&cent general system of national highways. He called atten- 
tion to the fact that as early as 1S02 it became a serious question 
whether the government, which had just been organized, should 
subsist or not; that the Aaron Burr conspiracy which sought to build 
up a mighty empire in the great southwest, was threatening the 
dissolution of the Union; that at such a crisis the prolific brain of 
Albert Gallatin conceived tlie idea of building a great national high- 
way which would cement the States of the west with the States of the 
east and thus preserve the American union. The matter was re- 
ferred to a committee of Congress, upon whose recommendation the 
bill was passed. In 1802 the first State to be admitted to the Union 
was the State of Ohio and it was written into the contract of union 
between Ohio and the other States that 5 per cent — one-twentieth of 
the public lands situated in the State of Ohio should be appropriated 
for the building of a road to and through that State. The other 
States, in forming a Union, had retained their public land and dis- 
posed of them as they saw fit, appropriating the proceeds to their 
own use. No such right was accorded to the State of Ohio and for 
thirteen years the proceeds of the public lands situated in Ohio were 
appropriated to building of roads through the States of Maryland, 
Pennsylvania, and Virginia, and stopping at the western line of Vir- 
ginia; thus a road, pronounced by Mr. Clay to be superior to the great 
Appian Way was built over which the mails were carried and over 
which carriages could be driven at the rate of 80 miles a day. Indiana 
was then admitted into the Union with precisely the same provision 
in its contract; Wisconsin was admitted with an amendment appro- 
priating each alternate section in the State of Illinois for the building 
of public highways. Missouri came into the Union and the same 
compact was made with her. The result was that the old road waa 
carried through the State of Ohio and some splendid work done there; 
a trace of it was made through Indiana, and it was not much better 
than a trace, and not even a trace all the way through lUuiois, but 
at Vandalia, the then capital, the last work accomplished on this 
old road was done on an old culvert just outside of Vandalia, and there 
it stopped 150 miles or 200 miles from the eastern hne of Missouri. 
The work in the east went on until 1837. 

Judge Lowe, in a very forceful manner, viewing the matter from a 
constitutional standpoint, drew attention to the parallel question 
of appropriating enormous tracts of land, larger than the entire area 
of Michigan and Wisconsin for the purpose of securing a railroad to the 
western coast, and also the appropriation of $400,000,000 for the 
building of the Panama Canal, the latter he characterized as "a 
magnificent enterprise, a splendid, great public work, and I am glad- 
we did it," ' 
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He then made a stirring plea for the buUdiog of great national 
bigbways by the federal government. He said, however, that he 
was not absolutely comiQitted to this plan and might be converted 
to the plan providing that the State, county and township, should 
contribute an equal amount, dollar for dollar, with the government. 
His reason for opposing the latter plan was the idea of relaxing the 
people before they would be permitted to have the benefit of the 
money that they had already been taxed for, contending that they 
should be appropriated at first hand by the federal government for 
the beat interests of the people, the more important of which he 
believed to be the building of good roads. 

Judge Lowe further said. "I cannot for the life of me conceive of 
any great difference in taking the money to build roads out of the 
national treasury, or out of the State treasury, or out of the county 
treasury, except that Uncle Sam's pocket is the deepest and biggest 
and the government has power of taxation that the States and coun- 
ties have not. He can replete bis pocketbook very readily, the State 
cannot, neither can the county. Now that's the biggest pocketbook 
and this is our money, all the time, and I am in favor of building roads 

out of it If anything is written in the Book of Fate 

more clearly than any other it is that this government has now 
reached a point where it is going to take a hand and a large hand in 
building a system of national highways. It is sure to win, and in 
my judgment, to win during the life time of the next Congress, not 
next year, not the year after, not after we old gray-haired fellows have 
gotten off the stage forever, but it is going to happen in my lifetime 
and in yours, and We will ride in our splendid automobiles, and will 
U^vel around all over this country over a splendid system of national 
highways." 

The Chairman: I have the pleasure of introducing Col. Wm. deH. 
Washington. 

ADDRESS BY COL. WM. de H. WASHINGTON 

Member oj the Board of ConsulUng Engineers of the State of New York 
Mr. Chairman and Gentlemen: I was about to say "Ladies and 
Gentlemen," but if I were in Kentucky I would consider that latter 
expreaaion was entirely unnecessary, for I understand that in Ken- 
tucky gentlemen always embrace the ladies. So I will only say 
"gentlemen" and leave it to the gentlemen to embrace the ladies. 

I corae before you totally unprepared. It takes me fully two 
weeks to properly consider and get together a real impromptu ad- 
dress, therefore you will have to take just what comes to me as 1 
think upon my feet, 

I have not been assigned any topic or text, so shall have to make up 
my text as I go along. In this state of unpreparedness, I feel very 
much like the organist in Leadville in the early days of that camp, 
who used to play the organ in the gallery. 
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The miners would sometimes get a little too much tarantula 
aboard, and they'd come to church on Sunday, more out of curiosity 
than otherwise, and would have a little playful pistol practice at 
the organist. Finally he had a placard painted which hung over the 
dash board of the organ top — with this legend upon it: "Don't shoot 
at the organist; he is doing the best he can." If you will permit me, 
under these conditions, I will endeavor to say a word or two to you. 

It is a wonderful thing to think that where we sit at this moment, 
a little more than a century ago was but a mere trading-post in the 
far west. There was not a road or highway within 500 miles of this 
city. 

Our whole western territory at that time was inhabited largely by 
red men and wild animals, and our progress has all been since then, 
in fact, I have a map of the roads of the nation a century and a half 
ago and practically all the then interior highways are marked as 
warpaths or trails. 

In the days of Benjamin Franklin, who was the first postmaster 
of the United States, he visited every postoffice in the United States 
and it was not a very difficult job, for at that time they nmnbered 
twenty-seven. 

We had thirteen States and that was a little more than two to a 
State. Massachusetts had eight, which was a good deal more than 
her share, and I believe North Carolina had only one; so you can 
understand that our development of roads has been quite remark- 
able, after all, because we had absolutely none when other nations 
were very well provided. 

It has been said that a man is only so old or so young as his arteries. 
It is equally true, that a nation is also only so old, so young, or so 
prosperous, as its arteries. Our roads, after all, are the arteries of 
the nation and the means by which and over which its conmierce 
flows. 

We have got to modernize and improve and make young our 
national arteries, because many of them have fallen into a very sad 
condition and are very old and decrepit from the standpoint of 
efficiency. 

Time was when the value of land depended upon the distance from 
the railroad or the market or the means of water traffic, such as our 
rivers and our great lakes, in the earlier days. 

These splendid machines, the automobiles, that are made in 
this City by the Straits have made the farm that formerly was 
15 or 20 miles from a railroad of an ahnost nominal value, have 
brought it relatively within 3 or 4 miles or possibly within 2 miles 
of the station, so far as time and expense are concerned. 

If you give the man or farmer a good road to do his work and to 
get his crops over you have done him the greatest service. 

I am not going to give you a dissertation upon good roads and 
their necessity, but I am going to say just a word to you, perhaps, 
that will be a little more pertinent than interesting. 
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I have just come from another road congress, the Third Interna- 
tional Road Congress, held tfvo months ago in London, and it was 
a most remarkable gathering. Thirty-nine nations were represented 
by between 2500 and 3000 delegates. 

It was a gathering that, from the standpoint of language I think 
would almost put the famed story of the Tower of Babel to shame. 
All its proceedings were conducted in three languages, but there 
were gathered together at that time the enthusiasts and road builders 
of the principal nations of the world. 

I want to say in this distinguished presence that it is a disgrace 
to our nation that the United States was one and the only nation that 
was not officially represented, because we have passed a law in Con- 
gress that the President of the United States cannot appoint a dele- 
gate to any international congress without a special act of Congress, 
I was almost ashamed to be there as an American and find delegates 
from Siam and from the Strait Settlements, from Jamaica, Asia 
Minor, South American countries, and I think there was one there 
from Baluchistan. Certainly the Persian delegate was there and 
dele^tes from Turkey, but the United States was not officially 
represented. 

I trust that this Congress will make its voice heard and have a bill 
passed that will allow us to be represented at the next Congress. 
Aft«r I got through, I took a trip through some of the prominent 
countries of Europe, and you may like to hear some of the things I 
found there in the way of road building in comparison with our own 
progress in the same direction. 

We must remember that England and many parts of Europe 
had roads when American was not known to the white man. 

The roads of England go back beyond the Christian Era and the 
Romans were pretty good road builders, because they built their 
mads sometimes as much as 3 feet thick and put on plenty of metal 
and didn't wear them out and couldn't wear them out; so in the 
foreign countries they have the advantage of us of having had good 
roads many centuries and having only to add to them. 

In England I found them building twelves miles and a half of new 
road, called the Fossway, which was the tranaformance of an old 
Romian road into a modern one, and they told me that waa the 
longest mileage of new road that had been built in this century. 

So you understand their problem is largely one of improving and 
maintaining roads, but in maintaining roads they give us cards and 
spades and put us to shame, because, in going almost everywhere in 
England, over 230,000 miles of good roads, I hardly saw a mudliole 
or a dirt road in all England. 

With their little concentrated island about the size of New England, 
they have about 50 per cent more good roads than we have in all 
this great United States. 

As the richest nation in the world, wc should be the leader in this 
road problem instead of the follower. 
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This is a greater sum than any natioB in the wadU haa appro- 
priated fcv new roads. 

Should it not be that our great State of New ToKk Andd take the 
position of leadership that our nation and oar Gonprcai is ready to 
foDow. 

In the matter of organixation of their roads abraad and of their 
personnel, I think they are far ahead of o& I fonnd every man an 
enthnsiaat wiiom I met, and not a man who is dinning his aalary 
alone, not a man who is loddng for the loaves and fishes akne that 
come out of his position, bat he was honestly, earnestly enthnsiastk 
about vrliat he was ddng and am wipli whing and kit that he was 
almost ddng a holy wotk^ 

I met one man who was the engineer and EB^iway fiigineer of one 
of the counties in England; he was the fourth of he funiiy iriio had 
heU that oflice. It had been hdd before him fay his father, his 
grandfather and his great grandfather. 

That man was as proud of his position as a Road Engiiiffi and the 
of&ce be held, as any man could be proud of being ft esidcnt of the 
United States. 

In France, their great department of roads and bridges is probaUy 
the best organized of that <rf any natkm in the world and in G^- 
many they are almost equally wdl OTganiaed. It has a s plendid 
department. 

In the same direction, the roads of Switmland, whidi is a very 
poor country, and where, in some cases, the roads are only 6 feet 
wide, that is, the third class or conununal roads, e v e ry one of 
them is metaled or macadamized, and everyone of them is good to 
travel over. We must bring ourselves to this same situation. We 
have got the ranking member <rf the road committee of Congress 
with us and a very prominent member of the aiq[>ropriations oommitr 
tee, and we have also a member of the cabinet. 

I think we should lay our plans before them, urge good roads upon 
them heartUy and earnestly and see if we cannot get a great national 
as well as nationwide disturbance and excitement upon this subject 
and we will have real progress upon this great road proUon and 
prosperity will follow. 

Mr. Diehl in the chair. 

The Chairman: There are no other speakers on the program for 
this morning and I thought, unless there is some objection, or other 
gentlemen here wish to address you, that an early adjournment 
might be taken, in order that you may be here promptly at 2.30 this 
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afternoon. The first address of the afternoon is by the secretary of 
agriculture, who is the direct representative here of the national 
administration. He is here at the invitation of the officers of this 
Congress, who called upon the President of the United States 
about a month ago. It is urged that every delegate be here promptly 
at 2.30, so that the representative of the government can see our 
interest in this movement and that he can be enthusiastically and 
earnestly welcomed. 



GENERAL SESSION 

Undbr Auspices of American Highway Association 

Monday, September 29, 2.30 p.m. 

President Page in the Chair. 

The CHAiRBfAN: The Congress will please come to order. It is 
my very great pleasure and privilege to introduce to you the Secre- 
tary of Agriculture, Hon. David F. Houston. 

ADDRESS BY HON. DAVID F. HOUSTON 

United States Secretary of AgricuUure 

I am greatly pleased to be received in such generous and friendly 
fashion by this sturdy band of highwaymen. I feel no alarm what- 
ever either for my possessions or life. Obviously, times have 
changed and we have changed with them. You differ radically 
from those who used to operate along the highways, at least, in 
attitude, but if I may juc^e from some expressions that I heard 
this morning, there is a suggestion of resemblance as to the holdup, 
with no little balance to the credit of your predecessors in the matter 
of the modesty of expectations. I am not here to attempt to con- 
vince you of the need for good roads. I might easily consume the 
time allotted to me in discussing the relation of good roads to rural 
life, to the increase of production of farm products, their easy and 
economical distribution, the betterment of the physical conditions 
of life in the country and its social and intellectual attractiveness. 
There is no manner of doubt that the rural life problem, so-called, 
is one of the most pressing and important that engages the attention 
of thoughtful men. 

I am not here to try to convince you of the necessity for good roads 
or of their economic and social advantages. This would be ridicu- 
lous excess, and I shall assume that you are already thorough converts 
to this idea and that your mission in life is to bring the people generally 
to your way of thinking. I am here to encourage you in your efforts 
so far as my presence and few words may serve as encouragement, and 
to further evidence the interest of the department of agriculture, and 
therefore of the federal government, in this important undertaking. 

You know, of course, that the department of agriculture has be^ 
directly concerned in good roads for many years, and since 1893 has 
been actively engaged in investigative and educational good roads 
work. The first appropriation made for this purpose was the exceed- 
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ingly modest one of ten thousand dollars, the bill directing the secre- 
tar>- of agriculture to investigate systems of road management through- 
out the United States. This resulted in the establishment of the office 
of road inquiry, whose scope and Seld of usefulness has been broad- 
ened until the department has a somewhat comprehensive oi^aniza- 
tion known as the office of public roads. Without much question the 
importanceof this organization will be further recognized and its activ- 
ities extended. It maintains laboratories for testing and research 
work, issues numerous publications of an educational character, and 
maintains a corps of the best highway engineers and road experts 
obtainable. It has actively aided states and communities with sug- 
gestions or advice, and has made demonstrations of its methods as 
opportunity has presented. It has aimed to be, in a sense, the last 
and best word in the nation on matters of road construction and road 
administration. Ita function has been primarily educational, and as 
such it has been recognized to be of great value. 

Recently Congress took a step of great importance and significance. 
Undej conditions specified, it made an appropriation of half a million 
dollars "to be expended by the secretary of agriculture in cooperation 
with the postmaster-general in improving the condition of roads, to be 
selected by them, over which rural delivery is or may hereafter be 
established," and provided that such improvements should be made 
under the supervision of the secretary of agriculture. It made this 
appropriation contingent on the appropriation by the state or the 
local subdivision thereof in which such improvement was to be made of 
double the amount of money for such improvement. As the regular 
appropriation for the oflSce of public roads is approximately three 
himdred thousand dollars, it will be seen that the department of agri- 
culture has been charged with the supervision of an expenditure for 
roads of about one and three-quarter million dollars. 

So much for the interest and activity of the department of agricul- 
ture. Even more striking, of course, has been the interest aroused in 
the several States of the Union and very marked has been the develop- 
ment. Ten years ago only a handful of States had any expert central 
machinery- to encourage good roads and to supervise their construction 
and these were confined to the New England and Eastern Middle 
States. Today twenty-four States have reasonably efficient highway 
commissions, and thirty-three have central agencies of more or less 
importance. Ten years ago the appropriation by states for good 
roads slightly exceeded two milhon dollars. In 1912, the appropria- 
tion was over forty-three millions, which was over 40 per cent of the 
total estimated expenditure by the States up to December 31, 1911. 
It is estimated that aside from these federal and State appropriations 
there was expended locally in 1912 over one hundred and seventy-five 
million dollars, and quite significantly it is also estimated that from 
20 to 40 per cent of this local expenditure was, relatively speaking 
wasted. 
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Progreas in the laat decade is gratifying. It is not aingular that 
this activity should not have been witnessed in the preceding decades. 
Up to a comparatively short time ago, the people of this nation were 
pioneering the continent. They were primarily concerned in harness- 
ing the natural forces, m establishing the Union, and in insuring that 
it should not "perish from the earth." The history of a new nation 
epitomizes that of the race. At hrst men must concern themselves 
with the great problems of existence. Government activities are 
restricted to the establishment and preaervation of order. Develop- 
mental and cultural activities are the last to receive attention in a 
large way. Until population reaches a fair degree of density, individ- 
ualism dominates thought and action, and only as population and 
production increase does the sense of community of interest rise and 
does individualism wane. Theories of government arising out of 
these conditions pervade legislation and administration. The notion 
that government is a necessary evil obtains, and that that government 
which governs least, governs best. 

We have passed out of this stage. The notion that the government 
is essentially cooperation is fastening itself in the pubhc mind, and the 
conviction grows that things of vast economic and social importance 
can be done through community agencies with great saving of waste 
and with adequate efficiency. One gratifying thing today is that 
people are demanding that their various governmental agencies devote 
themselves to the vital, essential, economic, and social problems, and 
when this idea prevails with some universality throughout the na- 
tions, there will be some guarantee for the diversion of the resources 
of the people from the destroying and wasteful expenditure for war to 
the constructive and helpful expenditure for the development of so- 
ciety. The concrete evidence presented by expenditures for roads, 
especially by the State or local communities, furnishes encouragement 
for those who desire to see these communities preserved as vital parts 
of our govenmiental arrangements. 

No one questions that the States and the locahties should lar^ly 
contribute to the support of roads, and I take it in view of the state of , 
mind of the public, as expressed through its unofficial as well as its . 
official channels, and through concrete legislation, that discussion of the 
wisdom of federal encouragement and aid would be merely academic. 
The main questions for consideration are questions of the extent and 
character of such aid, and of methods and machinery— federal, State, 
or local. Let us briefly as may be, call to mind certdn of the con- 
trolling considexations. 

The Bu^estion of great national transcontinental roads appeals to 
my imagination, as does the suggestion of interstate roads connecting 
capitals or cities of commercial importance to my logical faculty and 
to the sense of pleasure that I experience in riding about the country 
in my friends' automobiles. But that the essential thing to be done 
is the providing of good roads which shall get products from the com- 
munity farms to the nearest station and make rural life more profit- j 
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able, comfortable, and pleasurable, I eutertain no sort of doubt; and 
it ia obvious that the representatives of the people in Congress are 
like minded. For in making their appropriation, they stipulated that 
it should be used in improving the condition of post roads with a view 
to the economy and efficiency of postal delivery and for the transpor- 
tation of farm products to the market. Such roads are equally essen- 
tial to the establishment and operation of decent elementary and sec- 
ondary schools tor the benefit of the country boys and girts. I do not 
eliminate other things for consideration, and I do not underestimate 
the rights and pleasures of the automobilists and the service they have 
rendered in the propaganda for road building. 

There are complex problems to be solved in many States before 
the most efficient expenditure of money by States and communities 
for roads can be secured, and there are many more to be worked out 
before one can rationally expect the federEJ government laigely to 
participate. Who shall say how aid should be appportioned so that 
the States may receive equitable treatment? Shall it be apportioned 
equally among the States on the basis of total population, farm popu- 
lation, area, taxable valuation, road mileage, or all these; and should 
federal money be expended exclusively through its own agencies for a 
certain system? What roads are to be improved? There are ap- 
proximately two and a quarter million miles of publicly-owned roads 
in the nation. Half of this mileage is utilized for post roads and less 
than 10 per cent of the total can be classed as improved in any large 
sense. Shall we undertake to apply aid to all the roads, or shall we 
consider this task too gigantic? Shall we apply it to the rural routes 
or shall we regard this as equally beyond reason? Or shall we single 
out certain directions in which central roads shall run, and if so, how? 
Is it not clear that this opens up a field where petty politics, commu- 
nity interest, and individual selfishness may run riot? Assuming that 
we have settled this, for what purpose shall the aid be granted, and in 
what proportion? Shall it be exclusivly for construction, exclusively 
for maintenance, or for both? Shall it be to pay the entire cost of 
either or both of these items, or shall it be dependent on the equal or 
larger contribution by the States and conmiunities? Shall the aid 
come through votes of money out of the treasury or from the sale of 
bonds? 

That the suggestion of federal tud to road building raises grave quea- 
tioOE and involves possible dangers, no thoughtful citizen doubts. 
There are proposals before the public mind which would bankrupt the 
federal treasury and suggest possible abuses before which those of the 
worst pork-barrel bills of the past would pale into insignificance. No 
propel which does not carry with it the assurance of safeguarding 
the treasury in this direction seems to me to stand the ghost of a 
chance of favorable consideration. It is not alone the fear that there 
would be no stopping place. There is the question of precedent. 
This 18 not the only proposal before the American Congress involving 
the suggestion of huge appropriations. There arc others which to 
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their advocates arc just as important and are being just as insistent^. 
urged; and many of the veteran Congressmen have naturally con- 
tracted the habit of balkii^ automatically at such proposals. 

It would be especially pernicious if such aid should result in stifling 
the spirit of local self-help. In this field, as in others, the States have 
recently made great headway, and any action taken should unques- 
tionably result in the fostering of this spirit and in the efficient direc- 
tion of the activities to which it may lead. 

Another difficulty to be avoided is the over-centralization of activ- 
ity in these intimate internal matters and the building up of a great 
and powerful bureau in Washington, with an ever-increasing control 
over the highways of the country. The dictates of prudence and ejc- 
perience are that so far as possible, such agencies as may be required 
should be efficiently developed in the several States and that the 
federal agencies should work in a spirit of complete and helpful co- 
operation and assistance. 

The 6rst practical essentials in the planning of road legislation 
would seem to be to recognize the States as the smallest unit with 
which the federal government might deal. This would give relief in 
a measure from the insistent demand that would come from every 
township and every district in the Union for its share of Stat« or fed- 
eral assistance, without reference to the merits of the case or the prac- 
ticability of the undertaking. As has been stated, many of the 
States now have efficient State highway department*, and thus afford 
oi^anized agencies with which the federal office could deal. It would 
seem that the basic feature would be such cooperation between the 
States and the federal government as would leave with the Stat«s 
the initiative in the selection of roads to receive aid, and as much of 
the immediate construction and maintenance as would be practicable. 
In the case of roEtds on wfiich federal money is to be expended, it 
would seem essential and wise that the federid agency should have 
the requisite power of the approval of the selection, supervision of the 
construction and maintenance, and the right of inspection, for the 
plain and simple, ordinary purpose of seeing that the federal money is 
applied to the purpose for which it was voted and is efficiently 
expended. 

It is reasonably clear that for every reason there must be some auto- 
matic check upon the demands to be made upon Congress, and that 
this should be afforded through the requirement that the States and 
the localities should contribute an amoimt both for construction and 
maintenance at least equal to and possibly double that contributed 
by the federal government; and that, in the apportionment of any 
possible federal funds, a number of basic factors, such as population 
area, wealth, or minimum cost of construction, should control, I have 
not the least doubt. 

There may be those who "will view with alarm" any suggestion 
that the federal goverrunent cooperate with the States financially in 
road building, and more especially that it exercise an adequate mea^H 
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ure of control and supervision even over the expenditure of its own 
funds. The cry of centralization — that the federal government aims 
unduly to extend its powers, may f^^n be raised. Yet, in a field of 
common interest and of inseparable activities, what could be more 
natural than cooperation and mutual assistance? Why should the 
two jurisdictions serving the same people forever stand apart and 
view each other with suspicion and distrust while nothing is done or 
much is wasted? And is it not worthy of note that the alarm never 
seises such people at the stage of the discussion in which it would be of 
most value? They are not iu the least timid in their approaches to 
the federal treasury, and their courage fails them only when it is 
suggested that the federal government has a right to see that the 
money of the people of the nation is ivisely and efficiently expended. 
If they are to take counsel of their alarms, let them do so Iwfore they 
determine to assault the treasury. 

In short, as a practical program, I believe that this matter is one in 
which haste can best be slowly made. The people will sanction a 
reasonable expenditure of their money — and it is their money and 
th«ra only, whether it be expended through the federal government or 
the State— when they are convinced that it is applied to a wise pur- 
pose and will yield the results anticipated. And I am impressed by 
the wisdom of the action of Congress, in the midst of so much clamor, 
in constituting a committee "to make inquiry into the subject of 
federal aid in the construction of post roads, in providing an appro- 
priation of a half-million dollars to be expendetl cooperatively with 
the States in the proportion of one to two, and in requiring the secre- 
tary of agricutlure and the postmaster-general to report to Congress 
the results of such expenditure "together with such recommendations 
as shall seem wise for providing a general plan of national aid for the 
improvement of postal roads in cooperation with the States and coun- 
ties, and to bruig about as nearly as possible such cooperation among 
the various States as will ensure uniform and equitable interstate 
hi^way regulations." This indicates a wholesome desire to know 
the facta as well as generous interest. Too short a time has elapsed 
to judge of the value of this undertaking, but that it is in the right 
direction, few will question. That it might be extended with ample 
fonds if aid is to be furnished, most thoughtful men would concede; 
and the plan has the peculiar value of being susceptible of indefinite 
ertension in case the results should be found to justify it. 

The Chairman: We liave the great pleasure of having with 
us as our next speaker the deputy minister of railways and canals 
in Canada. As the secretary of agriculture mentioned a few hours 
ago at luncheon, there was a man in southern Texas who had done 
more t« drive desperadoes off the border than any other man. He 
came to New York once and w^ent to a banquet. Someone said to 
him, "Why, how did you manage in chasing these desperadoes when 
you got them near the line? How were you able to tell which side of 
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tbe line they were on?" He said, "There ain't no line when I a 
after a desperado." Now, we have a diatinguiahed gentleman coming I 
from our good neighbor, Canada, the Hon. A. W. Campbell. It ii 
my pleasure to introduce him. 

ADDRESS BY HON. A. W. CAMPBELL 

Deputy Minister of Railways ond Canals in Canada 

I am sure that we appreciated very much the kind invitation which 
was extended by your department of roads to the government of 
the Dominion of Canada, to send a representative here to meet 
with you on the occasion of this, your Good Roads Congress. I 
was very glad indeed to have been appointed to carry the greets 
ings of that government to this Road Congress and to say that 
we are working along the same lines that you are working today, 
with the object of trying to improve the condition of the roads 
throughout the Dominion. Now, you might ask why I, as deputy 
minister of railways and canals, should be interested in this 
question of wagon roads and what knowledge I should have of 
this great economic measure and upon what authority I can 
speak to you on the subject, I look upon our system of trans- 
portation on this continent as being made up of wagon roads, 
railroads and water roads or the highways of the sea. These 
three branches form our great transportation problem, our great 
transportation system, and no system of transportation in any 
country is complete without it comprises these three elements, 
and of these three elements I consider that that branch known 
as the common wagon road is the most important. In studying 
this question I find that it is one which requires the very closest 
possible attention and involves the Ufework of any individual who 
expects to become an expert and who, as such, can speak with au- 
thority, and in that very comprehensive address which has just been 
delivered by your honorable secretary of agriculture, you can easily < 
see that he has grasped the whole situation, has summed it up in 1 
that brief and concise manner and has struck the word of warn- 1 
ing which must be taken to heart and considered by everybody, ^ 
whether he has to do with the actual construction and mainte- 
nance of roads or not. I ara a civil engineer by profession and 
for fourteen years I devoted my time as a road commissioner 
in the Province of Ontario, to this question of road improvement 
or this movement for better roads. Since that time I have been 
devoting my attention to the other branch of transportation, known 
as the railway and waterway, but still I consider that my stut^es 
have been along the same line and that notwithstanding the fact 
that I have planned nearly a quarter of a century in connection with 
this great problem, I am still a student of it, and your worthy presi- 
dent, who is looked upon as being the greatest authority in road mak- 
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ing today on the continent of America, -will tell you that while he 
has practically spent a lifetime in the study of this question, yet 
there are phases of it which are new to him and which he still is 
studying and trying to get more light upon. The ramifications 
of the transportation system are so great, that any plan which 
must be laid down in order to meet the requirements of road im- 
provement in the different sections of the country is so ejctensive or so 
comprehensive that it does require the study of a genius and an ex- 
pert from every class of the community to sit down as one commit- 
tee and thresh this thing out, and still we will be lacking in some 
respects all of the knowledge that is required to solve properly, capably 
and efficiently, this great question. Now, sir, I am still a stu- 
dent, and, like the desperado mentioned in the incident related 
by your president, whenever a good roads congress is convened in the 
United States, it seems but natural that if we in Canada receive an 
invitation, that we should attend, regardless of the fact that it may 
be held in another country. I come across here from Ottawa to 
Detroit without thinking that I am crossing a boundary line, and I 
come in here to discuss this question and to absorb some of the 
information which you are retailing, with the greatest possible ease 
and comfort, just the same as I would go into one of our own munic- 
ipalities and hear the matter discusseid there. I am not forgetful 
of many pleasant occasions on which I have met in conference the 
people of the United States on this problem and I certainly feel 
deeply thankful for many of the profitable suggestions which I have 
received at these meetings aud carried home to be given effect to 
in our own country for the benefit of our people, and if at any time 
I should happen to drop some suggestioa that might be of benefit 
to you, I will only feel that we are paying some small percentage 
of what we have received by way of valuable information from 
your people and from your very capable department of roads at 
Washington. Now, sir, why should I say that the question of 
common roads is as important as that of railroads? Shnply 
because the common road is the feeder of the railroad and the rail- 
road is the feeder of the steamboat line. Close up the wagon 
roads of this country and the railroads would die of starvation. 
Your great ocean freighters would rot at their moorings, yet before 
the era of railroads great civilizations prospered. They had, however, 
good wagon roads. That is why I attach so much importance to the 
wagon road end of the transportation system and that is why 1 say 
that the very best brains and minds of the people of this country 
can afford to apply themselves to a study and consideration of this 
question. The very figures which were mentioned by the honorable 
secretary today show you the enormity of the problem and show you 
BOme of the difficult phases of this question, when we corae to con- 
sider thai great problem of national or state aid. If we would 
undertake such a plan as he pointed out, what roads are to be im- 
proved? How are we to base the assessment? Is it on population 
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or assessed value or on area, with the mmimum or the maTriiniiTn 
applied? He has sized up the situation in a nutshell there and that 
is one of the diflScult problems that we are confronted with today. 
How is the tax to be levied? What roads are to be improved and 
upon what basis is this levy to be made. This question, however, 
you will discuss and this is a question which you will solve, because 
it is true that wherever you find that there is a necessity for im- 
provement or where a great national work should be carried out, 
it is surprising how quickly you, on this side of the line, determine 
the ways and the methods, and it is surprising bow enthusiastic 
you are in seeing that it is carried as quickly as possible to a final 
result. We are watching you closely in thw connection. We are 
going to try to follow some of the suggestions that will be made at 
this meeting today, because we require suggestions in this connec- 
tion, but we are anxious, you are anxious, that if federal aid or State- 
aid for road improvement is to be adopted in our country, that the 
plans will be thoroughly considered and properly matured before any 
money is expended, to secure that a dollar's worth of results will 
be produced with every dollar that is expended. It is an un- 
fortunate thing today, but it is one which must be admitted by 
every citizen who gives the question the slightest thought, that 
in our coimtry as in your country, on the roads generally, I am 
speaking now, millions of days of labor and millions of dollars of 
the people's money is being wasted and practically buried in the 
mud. The result is useless and it would be better for us to have 
conserved our labor and have saved our money than to have under- 
taken a great percentage of the expenditures we have made. Un- 
fortunately, now, in connection with the ordinary roads, we are not 
giving them the thought and consideration which we should. Many 
of us here today are disposed to consider the great question of na- 
tional roads or expensive roads, and it would appear as if we can 
afford to devote our time to a consideration of these, because they in- 
volve large outlays and the expenditure of thousands of dollars per 
mile, but that to give attention to the ordinary road would be 
so commonplace that it is useless for us to HAt^ about it. The 
ordinary roadmaster or pathmaster in the parish may look after 
the common road, but as soon as it is determined to spend mil- 
lions upon the through roads, then we, as engineers, are prepared 
to take a hand in that connection. I think it would be well for us 
to consider carefully and well how should the ordinary road be im- 
proved, then how should the next class of more importance be 
improved, and then how should the interstate or intertown road be 
constructed in the most capable and efficient manner so as to provide 
the least resistance to the traffic passing over it? Now, in any of 
these connections it is advisable that we should carefully plan the 
work. That building of the lateral road, the artery leading back 
into the farm yard with a few hundred dollars per mile, requires care- 
ful planning, careful supervision and careful attention, and if we are 
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to conaider the question carefully we will determine that these 
lateral roads are deserving of just about as much consideration as the 
mure important roads. When it comes to the more important road, 
it appears as if we can find plenty of experts who will spend their 
time in planning and supervising these, but let me say in tliat con- 
nection that whatever expenditure is to be undertaken, before we 
commence that expenditure we should see to it that provision is 
made for a proper system of maintenance by which these roads will 
be cared for and this investment will be protected, and the work 
which the people are taxed for, especially of the more expensive 
character, should be looked after in that systematic way that the 
nuuntenance will be reduced to a matter of repair by never allowing 
the road to get out of repair. The stitch in time in this connection 
is worth millions to us and no suggestion of the expert today can 
bt; more important than that we watch the road carefully and see 
when it commences to unravel or when a rut appears on the surface 
or when the slightest httle repair is required; have it attended to. 
That is the time to make the repair, not after the road has become 
impassable and requires an expensive outlay to bring it back to 
condition. Now, in many of your States, as with us, carried on 
by this agitation, we find that a good deal of temporary work has 
been done; the ordinarj-, waterbound macadam road has been con- 
structed, and in our desire to improve a great mileage to satisfy the 
people, at least for the present, we have gone on spending large sums 
of money, only to find that these roads have not been built sufficiently 
permanent to withstand the heavy and rapid traffic which they are 
subjected to at the present time. The automobile of today, with its 
*"Br>' heavj* load, reqiures a very strong road to support that load, 
and with its rapid movement, requires that this surfacing should 
be bound together in a manner that nill not unravel or be shifted 
by the speed of these heavy, fast-moving machines. Even the change 
in the class of traffic has brought us face to face with the study of 
almost a new problem in connection with roadmaking and In my time 
thia phase of it certainly is one of the most difficult. Uow we should 
construct — I heard a man one time say that he could make a road 
with 6 inches of material, good, hard, tough broken stone, that wae 
just as serviceable as 16 inches of material, because it was argued 
that it was the earth foundation that carried the load and that the 
broken stone was simply placed there to form a crust or a surface 
lo withstand the wear and to shed the water, but that the foundation 
carried the load. The experience of the older countries in road bnild- 
itig for centuries has demonstrated that that road must be of sufficient 
etrengtib to carry the load and that the strength of the road must 
be in keeping with the maximum load that passes over it, not the mean, 
DOt the minimum, but the maximum, and that at the most try ng 
seaeon of the year. In the older days, these roads were built from 
18 inches to 3 feet in thickness and built of large stones laid in the 
bottom, following with a smaller grade, until it is surfaced with the 
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finest material; that binds the whole together, but the large stones, 
up to 2^ inches in diameter, must be brought as nearly as possible 
to the surface; then the surface must be bound with the £uQer material 
and this should be cemented together by the use of either some form 
of bitumen asphalt or cement. Which of these is the better for the 
much traveled roads, for ordinary work, for the primary road, is a 
question I want to hear discussed. It is not yet settled and it 
will, I think, take even more meetings than this to settle it to the 
satisfaction of all, but it is a very important question in connection 
with your deliberations here, and it is one of the questions that I am 
chiefly interested in and I would be very glad indeed to have it 
discussed and to hear it discussed before I go away. I am delighted 
to be here, to have this opportunity of hearing Secretary Houston 
sum up this whole problem. I am sure that I carry greetings across 
the border with me to the Canadian people and the Canadian gov- 
ernment. We are working along the very same lines, the lines 
for improving or making better the condition of the common hi^- 
ways throughout the country. These lines, no doubt, will be 
classified among parish and county, intercounty to state roads, 
interstate roads to national roads and national roads that will 
end way across this border, joining together the two sections of the 
great American continent, and let us hope and wish that these roads 
may be used for the peace and good will of all those who wish to freely 
travel on them. 

The Chairman: It is our pleasure to have with us a man who, 
at a road congress, needs no introduction; Colonel Sohier, chairman 
of the Massachusetts highway commission. 

LESSONS LEARNED AT THE RECENT INTERNATIONAL 

ROAD CONGRESS IN LONDON AND OBSERVATIONS 

OF FRENCH AND ENGLISH ROAD SYSTEMS 

Bt Col. William D. Sohier 

Chairman MassachtiseUa Highway Commission 

The Third International Road Congress was held in London the 
week of June 23-28. Some twenty-five hundred delegates attended, 
representing countries all over the world. The leading road engineers 
of the world were present, and the papers, which were printed before- 
hand, were most interesting. I, and I am sure every American dele- 
gate who attended, felt amply repaid for the trip by having the oppor- 
tunity to meet so many distinguished engineers representing so many 
countries. Personally, I learned more by meeting and talking to these 
engineers than I did at the sessions of the Congress itself, where there 
was not time for full discussion because the subjects covered too broad 
a scope to make discussion of details possible. 
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I am sure I cud epeakiog for the American delegates when I say that 
1 feel it was a shame that the United States should not be officially 
represented and should not be a member of this International Road 
Association. 

The United States has not joined as a nation and was, therefore, not 
represented by delegates representing the nation. This was mortify- 
ing to oil of us, and I believe it was bad for the country itself. 

AH the European countries and England not only belong, but were 
represented by large numbers of their leading engineers, men who 
would rank with any of our engineers in this country. It would seem 
to them as if the United States was not a nation, but merely an aggri^ 
eation of States, to find that she was not represented and had not 
joined. 

I personally represented the State of Massachusetts, and many of 
the other delegates represented other States. The State of Massa- 
chusetts joined the Congress as a State; and, out of courtesy, not as 
of right, our delegates were recognized. It should be a right and not 
a courtesy. 

By having Massachusetts, New York, and other States represented 
in this way, by courtesy of the convention, merely puts us on the same 
footing as Siam or Borneo. It was very mortifying, and I believe, 
very poor policy for this country. I hope that all members of this 
Congress, representing all the States in the Union, will join with me in 
my endeavor to see to it that this is rectified before the next Interna- 
tional Road Congress. 

BBSOLUTIONS ADOPTED 

We could well study the resolutions adopted by this and the former 
International Road Congresses. Naturally these resolutions are very 
conservative, because they have to represent the diverse views of 
various countries where conditions and road systems are totally differ- 
ent. Therefore, the resolutions should be carefully studied, and 
followed almost everywhere. In some places it would be well to go 
further in the same direction. 1 will only mention a few of the reso- 
lutions adopted. 

PLANNING OF NEW STHEETS AND ROADS 

1. On general principles it was decided that new main roads on 
through routes should be constructed by passing outside rather than 
through the small villages. This woidd make the road safer and 
would be much less expensive than a wholesale tearing down of build- 
tnga, which would be necessary to get sufficient width in the villages. 

2. Grades should be as easy as possible, especially where there was 
much heavy traffic. 

3. Curves where there was fast traffic should provide the best 
poeaible view and the longest posable radius. When a short radius 
was inevitable there should be marks showing the danger. 
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4. Street railway tracksi if they could not be placed in a specially 
reserved place, should be in the center of the road, and space should 
be provided on either side for two tracks for vehicles. 

5. In la3dng out new main traffic roads sufficient space should be 
allowed for what may ultimately be required, like street railway tracks 
room for fast and slow traffic, etc. 

6. The planning for these main roads of communication should be 
undertaken at once, and it was important that central State authority 
should take interest in the matter and be given, to some extent, the 
supervision and authority. 

There were so many other resolutions adopted that I cannot men- 
tion them in this paper, but they will amply repay study, covering as 
they do "Types of Suifacing to be Adopted on Bridges, Viaducts, 
etc.;" "Construction of Macadamized Roads and Bituminous 
Macadam Roads," with full particulars as to the way of building, 
materials to be used, and how to use them; resolutions as to wood 
paving, methods of lighting highways and vehicles; and conclusions 
regarding various causes of wear and deterioration of roadways noted 
since the 1908 International Road Congress. 

I might note in this connection that the resolutions recognize the 
fact that the high-speed, light motor vehicles rapidly destroy water- 
bound macadam roads, but did not cause serious or exceptional wear 
or damage where the roads had been properly treated with some 
bitimiinous material, except on curves. Also, that it was most im- 
portant with heavy traffic that the width of tires, the diameter of the 
wheels and loads to be carried should be regulated. 

A resolution was passed relating to the regulation of fast and slow 
traffic to the effect that some authority should be established to regu- 
late and direct this traffic at all congested points, and that the r^ida- 
tion should define the rights, duties, and responsibilities of each kind 
of traffic, including not only vehicle traffic, but pedestrians. 

A resolution was adopted that the unit of highway administration 
must always be sufficiently large and should command sufficient 
money so that a competent staff of engineers could be employed. This 
question is of great importance in this country; in fact, of more im- 
portance it seems to me than any other, because I believe that in 
many places the public money spent on roads is largely wasted from 
the lack of proper engineering advice and adequate supervision. 

I would call special attention to one particular resolution, as it 
seems to me most important at this time in this country where so 
many States are borrowing money, and even the national government 
has considered entering into the work of road improvement. This 
resolution is to the effect that borrowing money for new main road 
construction is only consistent with sound financial principles pro- 
vided the loan period, in the case of loans for renewals is kept well 
within the life of the surface coatings, and of course provided also 
that the loan period is kept well within the life of the road, or enough 
of it is paid during that period to cover the deterioration of the road 
surface. 



i 



ROADS IN FRANCE AND ENGLAND 

I spent about ten days in learning all that I was able to about the 
roads in France, and the same in England, in addition to special trips 
which I made to see particular pieces of roads, particular pavements, 
etc., in and around Paris, London and Liverpool. 

I examined something over one thousand miles in France and the 
same number of miles in England. Wbile I recognize fully that this 
did not give me sufficient opportunity to really be familiar with road 
in France and England, and therefore my observations are 
not conclusive, I feel it may be worth while to present a few of tbem 
which were interesting to me and may, therefore, be interesting to 
oUier road builders. 

THE COST or A ROAD SYSTEM 

We must not expect too much in this country, where we have some 
two million miles of public roads. We must recognize the money 
which will be required and the time winch must elapse before we can 
even think of attaining the position that France and England now hold 
io regard to roads. Their roads have been built for years, and to a 
large extent they have been built of macadam for years. 

In France practically all the roads are already built and very 
few new ones will have to be built. Their whole problem is one of 

aintenance. 

It would be well for us to consider the magnitude of the problem. 

Prance has about twenty-five times the area of Massachusetts, and 
haa about twelve times its population. Practically all over the coun- 
try it« roads are laid out on a uniform width, and are of ahuost uni- 
form construction of some form of macadam. All road work is done 
under the supervision of the government engineers. 

France has about 24,000 miles of national routes and S,000 miles of 
departmental routes. It has over 107,000 miles of what might be 
called country roads, 47,000 miles of roads that interest several com- 
munities and 184,000 miles of country roads. Their total road mile- 

p ia 371,700 miles, and it cost $1,663,000,000 to build it. 

We must remember that their roads were built years ago when 
Uad was cheap and when their labor was much cheaper than now, and 
that their labor cost today is not more than half the labor cost in most 
parts of this country. 

Even with their low cost of labor their national roads cost some- 
thing over $12,000 a mile; departmental roads $7,700, a mile; county 
roads, (6200 a mile, and their local roads about $2500 a mile, or an 
average cost of nearly $4500 a mite. 

But most important of all is the fact that the annual maintenance of 
these roads coets nearly $45,500,000 a year, of which $6,500,000 is 
provided by the national government and $39,000,000 by the eighty- 
ix departments. The amount furoished by the departments is prac- 
tically 91 peryearforeachinhabitant, man, woman, and child. 
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To secure any such road system in our little State of Massachu- 
setts, with her 23,000 miles of road, means years of work and over 
$100,000,000 in money. At the smallest calculation she would have 
to spend $5,000,000 a year for the next twenty years to build her 
trunk lines and secondary roads alone. 

I think we can, however, all profit a great deal by studying the 
French road system. The most important lesson of all that they 
teach us, it seems to me, is that we should secure proper locations for 
our highways, sufficient width for all future use (their main highwa3r8 
are 60 feet in width), and wherever possible we should secure that 
width in our location. 

The macadam on the national routes is 24 feet in width, on the 
departmental roads 18 feet, and on most of the other roads about 15 
feet. There is a grass shoulder on each side, about 15 feet in width. 

Of course I have not time to give more than a few general observa- 
tions. 

The first and most important is that they are spending over $46,- 
000,000 a year for maintenance on 371,000 miles of road. TUs is 
about $125 a mile a year; and we must remember that all of their 
roads have been built for years and are practically today all water- 
bound macadam roads, where they have not already put in some more 
permanent form of construction. 

I see by the papers that their minister of public works is now recom- 
mending that $50,000,000 additional be provided to be used during 
the next ten or twelve years for some bitiuninous binder on some 
6000 miles of national roads. I may say in passing, it is greatly 
needed. 

France has undoubtedly the best road system in the world so far as 
location, layout, foundation, drainage, etc., are concerned; but where 
there is much motor vehicle travel — and that is near the cities — 
their macadam roads are going to pieces, and just as fast I think as 
our waterbound macadam roads have in this country since the advent 
of the motor vehicles. Wherever the motor traffic is heavy, near the 
cities, I found the macadam roads extremely rough and going into 
pot holes as they are here; but it is only fair to say that this observa- 
tion would not cover many miles of road in all out of their 371,000 
miles, because, especially near Paris, they are already using tar or 
some bitimiinous binder, either in construction or as a surface coat. 

One noticeable thing in both England and France was that except 
near the cities one did not meet even 10 per cent of the number of 
motor vehicles that one usually encounters here, at any rate in the 
eastern States. This accounts for the fact that their waterbound 
macadam roads have stayed in such good condition. 

Traveling as I did on the main routes in Touraine through the 
chateau district, Brittany and Normandy, which are very popular, I 
think I often did not meet more than ten or twelve motor cars in 100 
miles, and there were very few teams except near the villages. 
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As we all know in France they have a patrol system. You still see 
the piles of stone on the roadside ready to be broken up and put on the 
road, but in the whole 1000 miles which I went over, on perhaps only 
four places — ^less than a quarter of a mile each — did I see any dry 
stone put upon the road to fill the holes, and in these instances it was 
scattered over the road by the motor vehicles as it is in this country. 

They have found it necessary there to use some binder in their 
patches, and in both France and England on their main roads I found 
they were using tar. They were painting the bottom and painting 
the stone with tar, and covering with sand, or filling in with stone 
that was already coated. 

It was evident to me that in neither France nor England can they 
maintain waterbound macadam roads where they have more than 
fifty automobiles a day, and keep them in reasonably good condition, 
without the use of some bitimiinous material. 

Ehrery road that I saw in France had a ditch on each side to carry 
the drainage. This ditch was usually placed beyond the 15-foot 
grass shoulder, and had waterways connecting into it. 

On almost all of the main roads where there was a grade of 3 per 
cent or more, they had a shoulder on the side of the macadam and a 
paved gutter about 4 feet in width. This was made of larger blocks of 
stone than ordinary paving stone. 

One very noticeable thing, and one that we could well copy, was 
that the gutter was laid out on almost the same crown as the road, so 
one could travel on it without any inconvenience. 

The crown of the roads there was flatter than ours, not more than 
} inch in the foot; often less. 

I saw many places in the villages and in the parks near Paris where 
the gutters were across the road. These gutters were constructed so 
wide, and so shallow, that at any reasonable rate of speed (say 15 miles 
an hour) an automobile would go over them without having anyone 
inconvenienced, even in the back seat. 

ENGLAND 

I must pass on to English roads. 

In Elnglemd they have a different road system than that of France. 
The county boards and county engineers have charge of the main 
roads outside villages, though the central government is now helping 
to improve main roads, and has a competent board of engineers to 
advise on the kind of improvement to be made. 

The central government has some $5,000,000 a year with which it is 
helping its counties to make improvements. This, by the way, is 
secured from a tax of 6 cents a gallon on gasoline, and from the motor 
vehicle fees, which are extremely large; for instance, a 40 h.p. Packard 
would be taxed about $110 a year in England, and other cars in 
proportion. 
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I should judge that England had on its main roads much mora| 
motor traffic than there is in France; although even in England, so far 
as I went, there was very much less motor traffic out in the country 
than there is in this country, though there is a tremendous motor 
travel near the cities, particularly in London. 

What is particularly noticeable in connection with the English 
traffic is the tremendous number of traction engines and tr^lers, 
which one meets everywhere, hauling 8 to 10 tons, on iron tires. 

I understand from their engineers that this kind of traffic will 
rapidly cut through and destroy any macadam road which is leas than 

5 inches in depth. So far as I could learn, they are now building 
most of their heavily traveled main roads of at least 9 inches of mac- 
adam, the top 3 inches of which is made of bituminous macadam ora 
tarred slag. 

In and around London they have tremendous numbers of motor 
'busses, which travel in rubber tires, and often go 10 to 25 miles out in 
the coimtry, with a five minute service. They are practically like our 

6 ton trucks. 

The road surfaces there are remarkably good, and they have now 
about 40,000 miles of road where the surface has been coated with 
tar. On the whole, I should say that their road surfaces on main 
roads were much better than those in France because they have used 
much more tar and bitiuninous macadam. In England and in France 
they are covering all their tarred surfaces with sand, gravel or pea 
stone and dust. 

On the other hand, the English layouts are inconceivably bad. 
Their roads, even on the main lines of travel, are extremely narrow, 
and the corners very blind. Often there is not room to pass the trac- 
tion engine that one so frequently meets. 

I hardly expect to be believed, but I went over very many miles of 
road where the road ran between banks, or between walls, where there 
was absolutely not room to pass sometimes for from an eighth to a 
quarter of a mile, and then one could only pass at a turnout. I 
measured several such roads where the distance between banks on th« 
road was only nine to eleven feet. 

The surfaces, however, were almost uniformly good except near the 
cities where the motor travel was heavy; and here again the water- 
bound macadam road was full of holes and rapidly going to pieces 
when it had not been treated with tar. It is only fair to say, however, 
that most of them were treated with tar. Right near Hyde Park in 
London I saw as rough a piece of macadam road as one could find 
anywhere in this country near any of our cities. 

One of the most noticeable things about the English roads, as with 
the French, was that the whole width of road surface was made suita- 
ble for travel from shoulder to shoulder. This, of course, was neceo- 
sary in England where the roads are so narrow. 

The most severe criticism on the English roads today would be that 
they have not sufficient width, have very bad comers, and in mattf 
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places not only no BuSicient provision for drainage, but practically 
almost no provision whatever. 

Many times it looked as if the road was going to carry the water 
from the surrounding country, and would be something more like a 
drainage canai than a road, in a heavy downpour. 

They have, however, realized the importance of the drainage prob- 
lem and are rapidly making great improvements. 



MAINTENANCE 

We can team a great deal from the English ia the matter of main- 
tenaoce. With a total of over 150,000 miles of road in England and 
Wales, they classify as main roads 27,800 miles. The average cost of 
maintenance of these 27,800 miles of road is $475 a mite a year. We 
should remember this in this country. 

Ninety-five thousand miles of road in England are maintained by 
the local authorities; they are called rural roads. Even on these 
roads the average amount spent for maintenance per mile a year ie 
$115. 

Remember that their labor costs much less than in this country. 

On 2173 miles of road maintained by the London authorities (not 
including the London County Council), the average cost of main- 
tenance is $1675 a mile a year, or that was the cost some years ago; I 
am informed it has substantially increased since that time. 

No wonder they can keep good surfaces. 

The engineer in the County of Lancashire, Mr. Schofield, told me 
that he had something over 600 miles of road to maintain, and that 
this year he had an average of $1500 a mile for maintenance. Of 
course, we must remember that "maintenance" means not only ordi- 
nary maintenance, but includes resurfacing and even reconstruction. 

Mr. Schofield told me that many of his roads bad an average of 
from 50 to 75 traction engines, hauling trailers, going over the road 
every day. He said they bad absolutely destroyed the 6 inch water- 
bound macadam road, and that he was reconstructing his roads with 
what we would call a telford base and 9 inches of macadam, with the 
top 3 inches made of bituminous macadam. To build a road of this 
character in Massachusetts would cost from $20,000 to $25,000 a mile 
for a road 18 feet in width. 

In the towns that I went through in his county he was building 
granite block pavement grouted with cement laid on a 6-inch concrete 
base. 



I can only give a very few observations of the other things that I 
saw. 

In England and France I saw many places where resurfacing was 
going on. They were uniformly resurfacing with what they called a 
granite, either Belgian or Welsh; what we should really call a trap. 
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What impressed me particularly was that if they resurfaced at all 
they used what we call a No. 1 stone, at least a 2^- or 3-inch stone, 
and only about 10 per cent of the finer stone. This was true wherever 
they were resurfacing. 

In France where I saw them resurfacing they were generally using 
stone alone, but in England they were putting on sk^, coated with 
tar, of this large size, or a 3-inch stone coated with tar. 

Their method was to lay this stone, what they call one stone deep, 
roll it slightly, and then roll in 10 per cent of No. 2 and some chips 
coated with tar. 

I saw several of these roads, which carried very heavy traffic, that 
were in very good condition indeed, although three or four years old. 

In Liverpool I saw one tar macadam road built by the socalled 
^* Brodie method, " which is to grout the top 3 inches No. 1 stone, when 
it is rolled, with a mixture of equal volume tar and sand. The sand 
is heated to the temperature of the tar, the mixture kept agitated 
and poured evenly into the stone until it flushes to the surface, and 
then 10 per cent of No. 2, or finer stone, rolled in. This road was 
eleven years old, and still in very good order, whereas a waterboimd 
macadam road, just beyond, carrying the same traffic, had been resur- 
faced three times in eleven years, and today is rougher than the tar 
macadam. 

ROADS NEVER CLOSED 

I was informed that they never close the road in England or France 
for resurfacing. Personally, I must have gone over at least one hun- 
dred places where the roads were being resiuf aced, and invariably — 
whether it was waterboimd macadam, tarred macadam or tarred 
slag — ^they were repairing one-half of the road only and left one-half 
over which one could pass reasonably comfortably. 

In some instances where they were laying tar macadam they held 
the middle of the road with timber. Near London they had a police- 
man at each end of the section where the work was in progress, and 
vehicles went through in single file. This particular road had so much 
heavy travel that each of the four times I went over it I should think 
there were at least twenty vehicles, two or three of which were motor 
'busses, that had to wait imtil the other line got through. 

The method by which they did this in the coimtry, however, was to 
spread their stone or tarred stone, or slag of large size, over half the 
road, and roll it lightly, then put on the finer material and roll that, 
then spread the other half. 

Four or five places where I inquired I found that they did very short 
stretches at a time, and at night finished up with a square end. 

At no place in either England or France could I discern any line in 
the middle of the road where the joining came. 

In England the crown was only I inch in a yard and the surface al- 
most invariably went from bank to bank, wall to wall, or shoulder to 
shoulder, so that one would travel over the entire width of the road. 
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En England, as in France, the patches they were putting onto their 
macadain roads were made of tar on ail main roads. They did not 
try to patch with stone alone. 

There is atill another obser\'ation I woulil like tii record, and that ia 
that the tara in England seemed very much more lasting and elastic 
Mid wore sticky than ours. 

I only saw possibly one mile of road in all where tlie tar surface 
seemed tobepickingupiinotherwords, where the stone showed below 
it, and in that instance it would undouijtedly be patched at once and 
before a pot hole came. With that one exception, their tar surfaces 
were practically perfect. There were no pot holes, and when one dug 
into toe tar it always seemed olive, sticky and soft. 

In the past I heard several things that I think are not so now. 
One was, that they coated thdr roads with tar in England and France 
and did not cover the tar with sand or dust. This I think is not true; 
firat, because I saw the sand cover used everywhere, or else a covering 
of pea stone and dust. On every road I examined or passed over a 
covering had been used. Also I inquired of the engineers of the Eng- 
lisl) road board, and they told me there was only one county left in 
England and one engineer now who thought he could put on tar with- 
out using a cover. All the others said they had to use the cover to 
prevent damage to clothes and vehicles, and moat of them believed it 
added to the life of the road. 

Another thing: On only a very few miles of road was there any of 
that moeaic effect that we had been told about. The engineers tell 
mc thjit that effect came the first year when they had used only say 
one-sixth of a gallon of tar per square yard, and where it had worn 
off on the tops of the stones, but when they received a second appli- 
cation, with sand covering, it made a blanket coat just such us we 
have in this country. 

Most important of all, the English roads are constantly maintained. 
[teroember the money available and necessary on the main county 
roada ; two counties with S1500 a mile a year. 

In Massachusetts we find we can maintain our oil and tar surfaces 
most economically by having a team and two or three men constantly 
patching from 6 to 8, or even 10 miles of road. If this work is well 
done^ we never have any holes. 

Another important consideration was that in both England and 
France all road work is in charge of competent, trained engineers, who 
not only have technical training, but many years of practical exper- 
ience. They stay in office as long as they are competent and efficient ; 
it is not a matter of politics. They have entire charge of road building 
and road repairs, and employ efficient foremen and workmen. These 
facta largely account for the results obtained. 

STREETS WirEN BUILT ARE NOT OFTEN DUG UP 

Another most valuable lesson, that most of our citie.s, especially, 
could learn from the practice in most of the cities abroad, and that is to 
leave your street surfaces alone after they are built. 
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When this is impossible, and the street has to be dug up, the street 
department re-lays the pavement or surface, and collects the expense 
of putting the siirface into good condition again and maintaining it 
for a reasonable period of time. 

Water pipes, local sewers, gas, electric conduits, etc., should be so 
located that they can be connected with the buildings without dis- 
turbing an expensive street pavement. 

If this cannot be done, then the authorities in charge of the streets 
should, as I said before, do all necessary work to put the street surface 
into good condition and the cost should be borne by the company or 
department which required the digging. 

Thousands, and perhaps millions, of dollars are wasted yearly in 
this country in building roads and streets only to have them dug up 
and made nearly hnpassible m a year or two. 

It is no unusual sight in my State to see a street dug up twice or 
three times in one year, and it is hardly ever properly repaired. In 
consequence, paved streets that would have remained in good con- 
dition twenty to forty years, have to be reconstructed in five or 
ten years at enormous cost. In the meantime they are in wretched 
condition. 

The time has come, in my opinion, when no one should be allowed 
to dig up our roads and streets anywhere, no matter how influential 
the corporation or individual may be, without their having to pay to 
the department in charge of the road, enough money to put the street 
back into its former condition, and keep it there. 

Perhaps the best way would be for the street department to collect 
a uniform amount for each square yard of street surface disturbed, the 
amount to be collected differing with the cost of repairing and main- 
taining the trench on the different classes of pavement or surfaces. 

CONCLUSION 

In conclusion, I would not discourage any "good road" movement 
in this country, but we must go at it in a proper and scientific manner 
and know what our problem is before we tackle it, then proceed in a 
businesslike manner to build our roads. 

We must realize the enormous amounts of money involved, and we 
must also realize the tremendous amount of money that is required 
to keep the roads in good condition after they are built. 

In my opinion we have engineers who can do as good work in this 
country as anyone has done abroad. We can build equally as good 
roads. 

We may even learn to build them better, but we must realize that it 
requires education, skill, intelligence, and experience, and that con- 
stant maintenance is absolutely essential. 

Maintenance begins the day the road is built, and continues as long 
as it is used, and the money for maintenance must be provided as well 
as the money for construction, or we shall find that the bonds issued to 
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construct our roads still remain to be paid while the roads have passed 
Away in duet long before. 

The money cannot be provided nor the roads built at once. If we 
are to secure good roads we must all join hands, the town, the city, the 
county, the State, and possibly the Nation also, but it must be upon 
a carefully prepared plan made by competent engineers, after a full 
study of the whole problem. Only by cooperation can our country 
secure any comprehensive highway development within the next 
twenty-6ve years. 

Tas Chairuan: At the present tune there is great difficulty in 
securii^ highway engineers, but fifteen or twenty years ago there were 
even fewer, and the majority of the engineers now have accumulated 
a great part of their knowledge under the tutorship of the next speaker, 
who, for many years, built highways in the State of Connecticut, who 
ifl recognized as a highway builder of note, who is recognized as a 
good roads advocate, who is second to none in enthusiasm and 
energy, who is gomg through the State of Pennsylvania today, 
campaigning for the $50,000,000 appropriation, a man who organized 
the Road Builders' Association, and a man whom good roads en- 
thusiasts all over the country delight to honor. It is a pleasure to 
introduce the dean of the highway engineering fraternity, Mr. James 
H. MacDonald, of Connecticut. 

ADDRESS BY JAMES H. MacDONALD 

Former Slate Highway Commissioner of ConnectiaU. 

I remember when I was quite a small boy, and that was more than 
twenty-eeven years ago, my father, who was very religiously inclined, 
took me to class meeting with him, and he specially enjoined on me 
that at the next class meeting I should have to stand up and Bi>eak to 
the brethren and sisters. Not knonnng as much as I do now about 
public speaking and what an effort it is at all times to do so, I con- 
sented. I remember that during the week I prepared myself for 
the little occasion and when the eventful day came acd the hour 
and the meeting, I got up and said, "Brethren and Sisters," and 
then I forgot alt about what I had so carefully arranged, and a dear 
(jd sister in the back of the room started that old, familiar Methodist 
hymn, "Tongue caimot express the sweet comfort and peace of a soul 
in its earliest love," and I wanted to hug that dear old lady just at 
that moment. I had arranged in my mind some little thoughts on the 
subject-matter that had been assigned me, but after hearing the 
very eloquent remarks of the gentlemen who have preceded me and 
the intelligent interlarding by the very eloquent chairman, I find 
myself just about in the same position as at that little prayer meeting. 

Truly history repeats itself, and then, to crown all, I have had to 
■it and listen through these two seasions and then at another meet- 
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ingy to all about great Babylon, what someone else has built. I have 
no patience with all this talking about the fact that cows in Ck)n- 
naught have long horns; unless you've been to Connaught you don't 
know whether they have or not. Now, this talk about the roads on 
the other side is not borne out in point of fact by all the conditions 
that surround the question. I have been across the continent, 
I have been in twenty-two States and I have been abroad and I 
want to tell you that American engineers have nothing to learn, 
either in regard to new construction or care and maintenance of 
roads. The chief difference between the two countries is simply 
this: we are building new roads and they are keeping in repair the 
roads they have already constructed. I have been over many miles 
of roads in New England and other parts of the country and found 
them in just as fine a condition, in some instances a finer condition, 
than those I saw abroad. So that I get out of patience when people 
are continually harping about those things that they know prac- 
tically nothing about. Within fifteen miles of Paris, it is with 
difficulty that you can sit in your automobile. The great trouble 
with our people is that we are prone to take the suggestions about 
things that someone else has seen as law and gospel and compare 
before investigating conditions. I venture to say that had things 
been reversed and the people in the old world been transferred to 
where we are on this continent, they would not make the showing 
that we do here in this great and glorious country of ours. 

It is not so many years ago — and, Mr. Chairman, you will par- 
don this httle digression, because I can't help it, that's the Scotch 
in me — since the little Mayflower landed on our shores and had 
her sides washed by the waters of Plymouth Bay — ^not three hun- 
dred years ago — and what did they find? An unbroken wilder- 
ness, rocks and hills and the habitation of no man, and in that 
short period of time we have taken that wilderness and made it 
to blossom as the rose and to become the granary of the world. 
We have made those old rocks and hills to give us greater treas- 
ures than was ever possessed by the Queen of Sheba. What we 
have done along other lines that go to make a successful and pro- 
gressive country, we will do in regard to this good roads matter. 
We have just taken it up, that's all. 

I am at a loss at this late hour and with the length of the ses- 
sion in extending this last remark. When Brother Terry was 
talking about the whale story, I was thinking of the old lady who was 
quite a crank on interior decorations and carried it to excess, and one 
day became a little faint. She reached into the cupboard to get a 
little wine to rejuvenate her and by mistake she got a bottle of red 
ink and never discovered her error until she had gotten outside of the 
red ink. Immediately they sent for the doctor, but when the doctor 
came and relieved her by removing the cause of her illness, being 
a dry joker, he remarked, ''Madam, this interior decoration has 
gone too far." Now, I come from the little State of Connecticut 
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and my subject matter suggests that I be a little careful bow far I go 
with my little talk here today. 

Ten years ago I was in this Uttle zone that this meeting is held 
in — the sun parlor of the Wayne Hotel. There the American 
Road Builders' Association was practically given birth. From 
that Road Builders' Association, the nucleus of which was five 
men, interested in the wheel, it was the bicycle at that time, have 
grown many associations, and I have attended the meetings and 
deliberations of nearly all of them, but I have never attended a 
meeting where the interest was greater and where the intelUgence 
in regard to that which ia necessary to be done was more manifest 
than at this meeting. Nor have I ever been able to see in all of the 
deliberations of these conventions, gentlemen like yourselves who 
have sat through several hours, with deep interest to learn still more 
what there is to be learned. 

I come from the little State where they say that Washington 
and Lafayette sojourned for a short time when we needed their 
assistance. In my travels through the State, which embraced 
every town in it, I have been pointed out numerous rooms that 
George Washington slept in and I have had indicated to me many 
trees that Lafayette sat under and ate his dinner, and after hav- 
ing had so many rooms pointed out that Washington slept in and 
also BO many trees under which Lafayette ate his dinner, until 
I come to the reasonable conclusion, that George Washington and 
General Lafayette must have spent all of their time sleeping and 
eating, and I wonder how they had any time to do any fighting. 

The little State that I represent commenced with small begin- 
nings. An annual State appropriation of J75,000 was all that 
we had. To give you an idea of how the interest has grown, just 
before I resigned my office by the will of the governor, owing to the 
fact that I had made a mistake in the caption of my ticket, which 
mistake I believe I should repeat if I had to do it over again, I let a 
contract for $400,000, the largest contract ever let to any contractor 
in one contract in this country. The State of Connecticut is very 
far from being a wealthy State, and when the last speaker was 
enumerating the States, there rose in my heart a feeling of great joy 
and pride to think that I had been able to serve my people in that 
community for nearly eighteen consecutive years, I am very 
glad to know that the people of my State occupy such a proud place 
as they do. For twelve long years there never was enough money 
placed in the hands of the highway commissioner to do one mile of 
even a water bound macadam in any one town. It was the duty of 
the commissioner and he gladly accepted the privilege of going 
out amongst his people and getting acquainted with them. I can 
remember very well one year of having only $500 to spend in each 
one of thirty-two little towns and making a survey with a lock 
level, and sitting down on the side of the road, computing the 
yardage, and letting the contract direct to the officials of the 
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town. I also remember that this small begmning in these thirty- 
two towns resulted in the little towns themselves asking for an 
appropriation of $9000 at the next opportunity. It is a delightful 
narrative for me to relate. 

Not all of you gentlemen here of the forty-one States represented, 
come from the great States of New York or Pennsylvania or the 
States with a large levy to draw from. There are many States 
that have as yet hardly entered upon or made a beginning in State 
aid, and perhaps from some of the little things that I may relate 
in regard to my State, there may be some thought suggested that 
you may take away with you by way of encouragement, and if 
there is anything I hope you will feel perfectly free to appropriate 
it and I shall be very glad to have you do so. 

State-aid for highway improvement came up through introduc- 
tion of the State Board Trade. After the passage of the law the 
little towns of the State had access given them to participate, not 
in accordance with their mileage of roads, not in accordance with 
their area, but in accordance with their grand levy, — ^the wealth 
of the town — ^as the unit of measure. Almost from the com- 
mencement of State-aid our towns began to appreciate the fact 
that their roads were not entirely local but general in their use 
and a public possession and therefore should be paid from the pub- 
lic purse. We saw right away that a wise move had been made 
on the part of the State in coming in to assist these little towns 
in the construction of these roads that were to be used more gen- 
erally than heretofore, for an improved highway alwajrs invites 
travel. Therefore the appropriation was made on the basis of the 
grand levy which is the total valuation of the town. The towns 
came in and accepted it. We have been in the road movement some 
nine consecutive sessions, our sessions being held biennially. As 
Brother Terry says, you may amend your national law without limit; 
we amended our road law nine consecutive times and I presume they 
will continue to amend the law every two years to meet new condi- 
tions while it remains on the statute books of the State. All the 
grand levy of the entire State does not suggest that we took up 
any extravagant form of construction; only $9,000,000 with a mil- 
lion people, with a total area of 5004 square mUes and 15,000 miles 
of roads, the largest mileage of roads of any State in the Union, 
per area. 

Today the department has $6,500,000 to expend in that little 
State, $3,000,000 of this amount covers an unexpended balance I 
turned over to my successor, when I resigned my oflBce as highway 
commissioner and a new appropriation of $3,500,000 for the use of the 
present commissioner. I don't make the remark with conceit, 
but I do make the statement as something worthy of emulation that 
that is the largest amount of money being expended by any State 
in the Union on the basis of population, $6.50 per capita. Now, 
how was that brought about? By considering the condition by which 
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ich town in the State was surrounded and not importing one dollar's 

brtb of material if the material to be found in that town would 

:e care of the road question and build a road that would be com- 

rt«nt to sustain the travel that the road had to bear, and that is 

best definition I know of for a good road. If it was a graded 

«k1 it was put down aa a sub-soil job. If it was a gravel road 

was laid in eoureea with a good foundation. If it was a macadam 

tkd, the material was carefully selected, not only in reference to its 

lality, but also in regard to the method of construction employed 

id the dimensions of the stone used. If it was a question of drain- 

Jt, all the necessary drainage was put in. The proposition is simple, 

t the water out of the rosS, off from the road and away from it — 

it, off and away. A well built house must have a tight roof and a 

y cellar, so with a road, it must have a water proof top and a good 

imdation. That's the whole science of drainage in my judgment. 

A system of fourteen trunk lines was early laid out through 

le State, that drained a population of 852,000 of a total popula- 

Bn of a milUon people, and went in and out of 132 towns out of 

total of 168 towns. No one knows better than Brother Terry, 

bo has been right in the forefront of this great movement, who 

ts fought many obstacles successfully and always with great 

mragc, that the strongest argument that has been raised against 

htionai aid for our highways is the one that he used when he says, 

Every man wants to have that road built in front of his own house," 

d the nearer you get to that the nearer you will get to having a 

auimous vote. But some people fail to appreciate tliis fact that 

wt of the money used in this country in the past for the improve- 

!Ot of our highway system in any State has always been where the 

)et voters reside, and the isolated farmer— the man on the outskirt 

the borough or town — ^who has been paying his taxes year in and 

ear out uncomplainingly, got scant treatment. It remained for 

Btate-aid to come in and make these connected roads, and in giving 

tp the isolated farmer access to a splendid road as some return 

br the taxes he has been paying. You are assisting the town every 

time you build a trunk line system, because the town's money, 

lormerly spent on these roads where the most people reside and 

■rhich are generally the trunk Unc roads, can be used on roads not 

Irunk lines. Thus the entire movement both from a State and 

Vtoderal standpoint will be benefited by an intelligent system of 

bunk lines. 

Now we come down to another question that you have not met 
here. On the other side I traveled for days and did not begin to 
iae the number of automobiles that I find with us in the East. Why, 
during a whole day's travel outside of the environs of the large 
blaces I rarely ever met an automobile. Sixty-five per cent of 
Rie travel on our roads are the automobile and 35 per cent the horse 
Ij^wn vehicles. Now, that question of traffic is never alluded to 
Btrj much here. They regulate their traffic and protect it; they also 
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build the wheel scientifically. Where have you ever seen a whi 
here whose diameter was 7 feet, with a tire 8 inciies in width, in tl 
country and in common use, and where the horses are hit( 
tandem and where everj-thing that way is done scientifically? 
is aa much as a man's political or official life is worth today t 
force this question of wide or narrow tires here in our country 
In my State we have placed on the statute books a wide tire Ian 
but its application has been extended from year to year thus giv 
ing the farmer a chance when be purchases a new wagon to 
within the law. It ia needless to say that such a law is a fara 
and the old wagon is patched up and no new wagon purchased 
You have got to have all those things done and it means time 
money and patience. Another thing that we have had to contei 
with is the splencUd development of the automobile. It has 
a development. No commissioner ever anticipated what would 
required of him in the rapid development of automobile traffic 
I delivered an address in Boston ten or twelve years ago and thi 
topic was, "The Coimtry Road and the City Street," and I knoi 
that I never alluded, even in passing, to the question of the auto 
mobile. I devoted the whole of my thought to the destructive 
force on those roads of the hoof and the wheel, and how the mecb< 
anician and how the chemist was busy and busy as they could be, to 
see whereby he could shoe that horse and that wheel to destroy tbi 
road. I 8t«od a short time ago on the roof of one of the largeal 
buildings in Hartford looking down on our main highway, and UM 
street was full of automobiles. It is only a few years ago when 
I looked over the record, 225,000 automobiles, I thought that 
was a goodly number, but what do I find now? That is all changed. 
It's a million five hundred and some odd thousand, that's the record 
of automobiles, not to say anything about the motor trucks. Yo« 
don't hear very much about the destructive force of the motof 
truck. We commissioners, who are a little unfortunate in not havioi 
the contractor live up to the specifications, are incUned some 
times, I am a little afraid, to lay the blame on the automobile 
But I do not hesitate to say that a large part of the trouble is faulty 
construction. 

Now we have a new element coming in, we have motor true 
and traction engines. Now we have to begin and reconstruct aj 
on these great through hues we have to provide a constnictii 
to combat this tremendous trafiic. No man was more devob 
to the water-bound macadam road than the speaker, and I am Bt 
of the same mind, by reason of the fact that I have utilized t 
old macadam roads by putting on a bituminous surface over i 
old macadam roads that have been down many of them for eeve 
teen or eighteen years, thus restoring them to a smooth 
proof surface. Because you know if you get a good, smooth surfat 
you are not going to offer any resistance, and when you don't ofTi 
any resistance you remove friction and when friction is removal 
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you miQimiEe wear. I am not going to say what particular plan 
I adopted, by reason of the fact that 1 read a story once that is 
very appropriate here, in which a gentleman visited with an old 
son of Erin where he saw a deal board set up on two bricks and 
in the center of the deal board was half a brick and a faded flower 
*nd the gentleman's curiosity was aroused, and he aaked, "What 
is it that you have got there, wbat is that for?" "Well," he says, 
"that is what sent me to the hospital and I remained there for three 
months and the faded flower on the brick is the flower from the 
grave of the man that threw it." So that 1 am not going to say any- 
thing about what particular material was used in the assembling 
of the stone, because that would be very unfair, but come over into 
our State and investigate for yourselves. But the evolution of 
our work has been to educate the people to do that which our in- 
telligence and experience suggests is right and to spend their money 
economically and honestly and see that the work is done weU, and 
also that the upkeep of that road is sufficient to keep it in good con- 
dition for three hundred and sixty-five days in the year. 

I had intended to extend my talk but the hour is late so I shall 
close. I thank you, gentlemen. 

The Chairman: It is my pleasure to introduce as our next 
speaker, the Hon. Prank W. BufTum, State highway commissioner 
of Missouri, who will give us a talk on "The Missouri Plan." 

THE MISSOURI PLAN 

Bt Hon. Frank W, BtrppoM 
Siate Highway Commissioner of Missouri 

When I was called here to speak, they failed to state what my 
subject would be. I telegraphed and asked what it would be, 
because a Missourian is liable to speak on 16 to 1 if he isn't noti- 
fied — that is, sixteen miles of good roads to one of bad. But when 
I came here this morning I hunted around and found a program 
and found that my subject was to be, "The Missouri Plan," or system 
or something of that Idnd, and so, without preparing any speech 
for your special benefit, I will give you, as far as possible, the plans 
and methods and wbat the highway department of Missouri has been 
trying to do in the last year, or portion of the year. Missouri has 
had some counties with some very fine roads, and a very lai^e niun- 
ber of counties with a very large mileage of very poor roads. It 
has been brought about, not so much by the desire of the people 
not to have good roads, as the fact that our laws were very de- 
ficient as to the spending of the money, the raising of taxes, and the 
otherwise handling of the funds of the State. My predecessor, 
Mr. Curtis Hill, a very fine gentleman, started in under the board of 
agriculture. At the end of his term. Governor Major, feeling that 



50 AMERICAN BOAS CONOBESS 

the highway department should be a department of its own, 1 
bill put through the legislature, establishing the highway depai 
ment, of which I had the honor to be the first Highway Comn ' 
in the State. It waa not my pleasure to become the 1 ^ , 
commissioner of this State, but one morning I found a letter on my 
desk, asking me if I would take the place. My business interests 
were such that I delayed two days before I answered it, but at last, 
at the solicitation of some of my local friends, I took the place am 
am trying to do the best I can to upbuild the State of Missouri 
Our governor is one of the greatest road enthusiasts in the Unjtfl 
States. He is the one who organized the two Good Road Days in tl 
State, which have gone all over the United States, and the cor 
respondence that comes to my office, asking for some informatioi 
in regard to this, would surprise anyone. The results we haw 
obtained from the work of those two days surprised us. At f 
it was taken to be a joke by some portions of the State, but w. 
we got through and when we had shown that with proper organizatioi 
of our department, with the assistance of the governor, and wit) 
the assistance of the press, we got out in our State, it is estimated 
in the neighborhood of 200,000 people working on the roads of thfl 
State, it is estimated that we spent $300,000 on those roads either in 
labor or subscriptions on those days, and if that is the case, wti 
certainly have spent $1,000,000 since, because they are going righ 
ahead with this work; they never stopped after the two days wa 
over; they saw what they could do, and we are getting results frM 
those two days; they will be made Good Road Days legal days b^ 
law at the next session of the legislature, and I hope, in courteq; 
to our governor, that the different States will make the same two dayi 
throughout the United States Good Road Days, because 
will get results that will certainly repay you a hundredfold for y 
trouble. In regard to the road law of the State of Missouri, I woub 
say this to you, that we have what is known as the local district 
generally known as the 8 mile district, being generally 8 miles square 
but not necessarily so, and included in this district must be an incoi 
porated city or town and this plan is carried on to a great exten 
around the larger cities, and, in fact, around some of the smallfl 
towns. It works with very good results, and also, they can raie 
bonds in that district, if they desire. A very large number of thffl 
don't raise bonds; I have warned them to be careful of the bond issui 
reading as I do, in many papers, of the troubles that come lata 
in other States, or, if they raise their bonds and get their money, t 
be sure it is not wasted by being spent all at once through soni 
enthusiast who comes in, gets the money, spends it possibly honest^ 
but injudiciously and is off again, and you have nothing to show ii 
return in the way of results or for the future maintenance of youi 
roads or replenishing of your road system; but the bonds have to btf 
paid. 
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But the greatest law ever put on the statute books of any State 
is what is known as our county seat to county seat drag law. The 
law itself does not show anything very great in it; it simply gives 
$15 a mile a year for the dragging of roads between county seats 
over routes to be selected by county commissions and approved by 
Stat* highway commissioner. That is not where the good results 
come in from the law, however. It brought a very large number of 
miles into our road system, in the neighborhood of 12,000 miles 
or equivalent to about one-half the way round the earth, if 1 re- 
member my geography right. That being the case, we have an 
immense amount of mileage. Now. when I took this office, I made 
up my mind that if I was going to have roads I was going to have 
ihem and there wasn't going to be any half-way business or foolish- 
ness about it. I was going to try to run it like you run a business, 
get my overhead expenses down, find out where the leaks were, find 
out where we didn't have good roads and why we shouldn't have them. 
I have been in this road game about fifteen or twenty years and I 
found out that we spend the great bulk of our money putting wooden 
tops on bridges and have nothing left to fix our roads with; conse- 
quently, I insisted on concrete or other permanent culverts being 
built in our State, and before any one of these 774 roads were es- 
tablished, nearly 7 to each county, I eetabUshed a system of rules 
which they must comply with before I would declare it to be a 
county seat road, because there happened to be a clause in the 
bottom of that law that said they couldn't have a road until it was 
approved by myself; and this is what I put in the form: — That all 
roads should be at least 40 feet wide; that they should be 30 feet 
graded, that they should be graded at least 2 feet high in the center, 
5 it became necessary; 1 tUdn't think they'd get up that high, but 
if they did it wouldn't make any difference, because a dirt road will 
get down anyway: that the culverts should be not less than 30 feet 
and should be all installed at once, and bridges installed as rapidly as 
possible and with concrete tops; that alt hedges should be cut to 
5 feet on the highways, ao that the roads would get plenty of light 
and dr>' out in the sprmg; that aU hedges should be cut and pulled 
150 feet from the comers to eliminate the dangers of automobiles 
pasung around the same; that where there was a gravel pit within 2 
miles of any road, they would agree, before the first day of July, 
!914, to either rock or gravel that road; that all hills should be re- 
duced to at least 7 per cent grade. Now, we are getting those re- 
sults. I did not think we would, but when I found that about 30 
per cent of the counties had gone to work and had done that much 
then fully 30 per cent more did ao when they foimd it was necessary 
md I insisted that the balance of them should do it, because I said, 
whatever the others have done, you must do, you must do it or not 
get your road. Then sprung up a rivalry unmediately. When a 
coim^ would back out and say, "We won't build that kind of a 
road,' I said, "It's with you; you will be given thirty days and if, 
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within thirty days, I come back and your road is not fixed, I will locat* 
a road in another part of your county;" and they at once got busy 
and I don't remember even a single county that has thrown up the 
privilege to get a highway from "county seat to county seat," be- 
cause I tell them that possibly in the next legislature more will be 
given to the counties that have taken care of their roads. We have 
across our State some trails and we are trying to build them up ae 
fast aa possible. We are urging that they be made complete, that 
they be pushed at once and finished, and when a trail does not get 
up and get a mo\'e on itself, I do the same thing I do with the county 
seat road, start another trail, and don't you ever forget, they get 
busy right qiiick on the other one that had it established, because, 
if you establish a trail and have them understand that they have it, 
they will simply go into the house and into a Rip Van Winkle sleep. 
We are trying to get five or six trails across the State of Missouri 
east and west and the same north and south and are pushing them 
to a finish. We hope for federal aid on this trail work and also on 
some other work through the State, but I am not a believer in es- 
tablishing through routes across the State by Federal aid entirely. 
I believe it will come and be endorsed by the congressmen of our 
State very quickly, as soon as we can take care of our local roads 
that lead into these roads; in fact, it will get to a point of not merely 
wanting it; they will insist that we have Federal aid for our through 
highways and federal aid will come and be welcome. We are doing 
road work on one basis, "Do it now; don't put it off." I aim to 
ride every road between the county seats. I keep four automobiles 
in service in the State of Missouri and I go from one to another and 
get around from county seat to county seat and hold meetings with 
our commissioners. If the roads suit me, I approve them, and if 
they don't, we sit down and argue the matter out. They must go 
the right way, not be built for the building up of some town or for 
the kilhng o£ another, and not be done with malice or prejudice, but 
be done for the good of the State. We are getting these results, 
getting them promptly, straight from the shoulder. We are not 
fooling away our time, but we are working every day. The St. 
Louis Republic started the good roads fund in our State and raised 
for me the sum of nearly $4000 for machinery, I am ordering the 
machinery now, sending it to different portions of the State, cutting 
down the hills in one place, grading in another, and scattering that 
work over the State in such a way as to bring to our State a good 
roads system. A road is like a chain; a chain is no better than ita 
weakest link, and a road is no better than a bad piece in it. If you 
have a bad piece in the road, a man can ride 150 miles and strike 
that bad piece and never forget it, and we are trying to get the baC 
pieces out and get the roads handled in a systematic manner. Wj 
are trying to have the money spent in the right way and we are brinj 
ing men and carrying them around, showing them the latest improvi 
machinery. I brought two men with me here at the State's e 



THE inSSOnRI PLAN 



53 



men who will have charge of two of the outfits, and as soon as I get 
through with them I will take other men to other conventions and 
let tbem see machinery, see the latest and most improved methods of 
building roads, and thereby we hope to get up a ayat«m of road build- 
ing in the State of Missouri that will not be equaled in the United 
States. I thank you. 

A Member: I would like to ask the gentleman what he builds 
hb roads out of in Missouri? 

Mr. Boffom: In Pike County, we build our roads from gravel 
entirely or almost entirety ; in other counties, we build them of crushed 
rock; in other places, of crushed rock with a top dressing of gravel. 
One of the finest roads in the State is between Hannibal and Palmyra; 
it has been given a calcium carbide treatment and they have been very 
succeeaf ul. A very large number of our roads are djrt roads, but we 
have from the railroads a tariff of one-half a cent per ton per mile 
that practically puts crushed rock at the door of any community that 
wiabee to take advantage of that tariff. That does not give the rail- 
roads much profit, but the railroads are interested in the road work and 
ire willing to give us that rate, and we are bringing that rock to the 
pratriee where they have no rock, and establishing rock roads in that 
way. We have fifty counties that have plenty of rock, and we 
have fifty more that have scarcely any rock exposure in them at all, 
but I have found out that many counties that thought they had no 
rock, by going around, could find an exposure of a small place, and 
if I can &ad a foot of rock in a county I'll find the balance of the 
quarry. 

The Chaihman: President Page, in pursuance of the custom of 
these conventions, has appointed a committee on resolutions. The 
personnel of that committee will be announced by the secretary, Mr. 
Pennybacker. 

Commlctee on ReBoIutloDB 

Chairman, Gho. C. Dibbl 

Representative at Large, James H. MacDooald, Former State Highway Com- 
missioner ot Connecticut. 

Alabama W. S. Keller, State Highnay Engineer 

Arkansas - Juage Joe Asher 

Aiisoaa Juii^ T. G. Noma 

California A. B. Fletcher, State Higbiray Engineer 

Colonulo A. J. Lawton. Commissioner Public Works, Colo. Springs 

CoBnectiout R. L. Saunders, Deputy State Highway Commiesioner 

Diatriotof Columbia. -Charles P. Light, Field Secretary, AJaer. High way Aas'n. 

IMawaie John Bancroft 

florid* 

Gaoroia Prof. C. M. Strahan, Dean of Engineering, U. of Ga. 

Uabo 
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Illinois A. N. Johnson, State Highway Engineer 

Indiana C. S. Ke^on, Indianapolis 

Iowa Prof. T. M. MacDonald, State Highway Engineer 

Kansas W. S. Gearhart, State Hi^way Ekigineer 

Kentucky Robert C. Terrell, State Engineer 

Louisiana W. E. Atkinson, State Highway En^neer 

Maine Lyman K. Nebon, Chmn. State Highway Comniission 

Maryland R. Keith Compton, Chmn. Paving Commission, Baltimore 

Massachusetts Lewis R. Speare, Former President A. A. A. 

Michigan P. T. Colgrove, President Michigan State Good Rds. Assn. 

Minnesota Geo. W. Cooley, State Highway Engineer 

Mississippi 

Missouri Major Frank W. Buffum, State Highway Commissioner 

Montana Wm. Jordan, Jr., City Engineer, Helena 

Nebraska G. E. Parisoe, Secy. Omaha-Lmcoln-Denver Assn. 

Nevada 

New Hampshire S. Percv Hooker. State Superintendent of BLighways 

New Jersey A. U. Batchelder, Chairman Ex. Comm. A. A. A. 

New Mexico Francis E. Lester, Pres. State Assn. Highway Officials 

New York Geo. C. Diehl, Chmn. Good Roads Board, A.A.A. 

North Carolina Dr. Joseph Hyde Pratt, State Geologist 

North Dakota 

Ohio L. M. Brown 

Oklahoma Col. Sidney Suggs, State Highway Commissioner 

Oregon J. R. Fenland, Albany 

Pennsylvania John A. Wilson 

Rhode Island John A. Richmond, Member State Board of Pub. Roads 

South Carolina W. P. Cantwell, County Supervisor, Charleston 

South Dakota 

Tennessee Dr. J. D. Henderson, ICnoxville 

Texas Judge Albert S. Eylar, El Paso 

Utah 

Vermont J. W. Votey, Dean of Engineering, Unv. of Vermont 

Virginia Capt. P. St. J. Wibon, State Hi^way Commissioner 

Washin^n M. Roy Thompson, County Engineer, Tacoma 

West Virginia Geo. B. Chorpening, Member State RoaBs Commission 

Wisconsin A. R. Hirst, State Highway Engineer 

Wyoming A. J. Parshall, State Elngineer 

Canada The Honorable A. W. Campbell, Deputy Minister 

of Railways and Canals, Ottawa, Canada 
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September 30. 10 a.m. 
Undbtr Auspices of American Automobile Association 
Mr. Diehl in the Chair. 

The Chairman: The A. A. A., under whoae auspices this meeting 
is held today, ia an earnest advocate of road building. It is believed 
that we will never have connected and properly developed system of 
highways until the cities of the country pay a fair share toward the 
cost of construction. For a hundred years good roads were a local 
issue and the entire cost of the construction was borne by the lo- 
cality. A century has demonstrated that this system does not 
result, except in isolated cases, in good roads. In sections where 
there are large cities, County aid laws frequently accomplish an 
equitable division of the expense between the city and the country, 
but where there are no large cities the unit must be extended and a 
State law is necessary to secure a proper division of the expense. 
There are many states which are so relatively low in taxable assets 
that the unit must be still further extended and the Federal Govern- 
ment, through legislation, must l)e called upon to divide the expense 
of road construction in these states between the rural localities and 
large cities of the country. 

Three distinct methods have been suggested for federal partici- 
pation in road building and it is with a view of having a full and 
(air discussion that we have asked the advocates of each of those 
plans to be here today. The first plan seeks to distribute the 
government money throughout all the townships of the United States, 
BO that every mile of the 2,000,000 miles of highway may receive 
some small portion of it. The second plan seelts to build main 
highways in cooperation with the State, with the initiative with 
the State, and with the approval of the Federal authorities. The 
third system seeks to have the government build a so-called fed- 
eral system of trunk lines, connecting tlje various capitals, and 
mnning from ocean to ocean and from the lakes to the gulf. 

The foremost advocate of distribution among townships is with 
us today. He has been in Congress a good many years and is prob- 
ably one of the most aggressive road enthusiasts in Congress, and 
while some of us, myself included, do not agree with his plan, we 
recognize his ability and aggressiveness. We are glad to have 
htm here, and. like him, we are from Missouri and want to be shown. 
It is a pleasure to present Hon. Dorsey W. Shackleford, chairman of 
the committee on public roads of the House of Representatives, which 
we hope will be the most unportant committee of Congress. 
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FEDERAL ROAD LEGISLATION 

By Hon. Doesey W. Shackleford 

Chairnuin of House of Representatives Committee on Roads 

I esteem it a distinguished honor to have been invited to ad< 
this great road congress. The dehberations of this body, 
must advance the civilization and promote the happiness of tl 
already highly civilized and happy land. 

Nothing is more essential to the prosperity, the intelligence, 
and the happiness of the people than easy and convenient waj-B 
of travel and transportation. The degree of a country's civiliza- 
tion may, in a measure, be gauged by its highways. 

The term highway is not to be limited to mere roads 
must he held to embrace oceans, rivers, canals, railways, and ev» 
other means over which people or property may be carried. 

No country hEis a more eictensive and adequate system of hi^- 
ivaj's than the States of this Union. With their vast coast line, 
Indented by multitudinous harbors; their canals; their innumerable 
rivers, with unbounded possibilities for navigation; their millions 
of miles of well-constructed and efficiently maintained railways; 
their more than 2,000,000 miles of roads of varying degrees of per- 
fection, the American people may well be proud of their possessions 
and their achievements in the matter of highways. 

The subject upon which I am expected to talk today is, "F( 
Road Legislation." 

Whatever doubts may have formerly existed, it is now 
erally conceded that the federal government has authority to con^ 
struct and maintain roads which are used for federal purposes. 
This granted, it follows that it also has authority to aid the States 
in the construction and maintenance of roads which are in part 
voted to federal use. 

There are at least three sources from which Congress gets poi 
to legislate in relation to roads: First, to provide miUtary roi 
second, to provide post roads; third, to provide roads over wl 
interstate commerce may be carried. 

To what extent these constitutional powers should be exercised 
question which will severely tax statesmanship to answer. 

Primarily it is the duty of the States to provide their inhabitants 
with roads, and it would be a long step backward if congressional 
legislation should afford them any means for avoiding this funda- 
mental obligation. On the other hand, to provide an adequate sys- 
tem of roads lays a heavy burden upon the taxpayers of a State, 
and it is no more than justice that the federal government should 
contribute to the upkeep of the roads of the State which it uses in " 
performance of federal functions. 

It can not be doubted that an overwhelming majority of 
people want federal road legislation; but, u^ortunately, 
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radically differ In opinion as to what such legislation should pro- 
vide. They are divided into two general classra, which for the 
purposes of this discussion may tie designated as the "touring- 
roads" class and the "buaineas-roads" class. The "touring-roads" 
class is marching under a banner upon which is inscribed in letters 
of gold: "See America first." The "business-roads" class is 
marshaling its forces under a flag which bears the legend: "Cheaper 
traneportatioQ and lower cost of living." 

The "touring-roads" class is largely made up of rich automo- 
bile owners, who desire to spend a part of their leisure in touring 
the country. These are refinforced by manufacturers of road mfl^ 
chiaery and road materials, who regard Uncle Sam as "good pay," 
a liberal buyer, and one who would be a valuable customer if only he 
would embark in the business of building "national roads." 

The "touring-roads" class demands that the United States shall 
limit its road activities to the construction and maintenance of a 
few "ocean-to-ocean" and "across-country" highways of great 
perfection and then leave the rest of the people to build their own 
roads or do without, as they may choose. 

The "business-roads" class believes that in dealing with roads 
we must keep in mind their functions and the relation which 
they bear to the general transportation system of the country; 
that, as the harbor is the terminus of the river and the railroad, 
so, for practical purposes, the railway station is the terminus 
tor roads; that neither freight nor passengers will ever be car- 
ried long distances over roads as cheaply as they could be over 
railways, and that it is an idle dream to imagine that auto trucks 
and automobiles will take the place of railways in the long-distance 
movement of freight or passengers; that the proper function of roads 
is not to connect antipodal oceans nor the distant capitals of far-away 
States, but to make easy communication between the farms on one 
hand and the towns and railways stations on the other, to the end that 
the farmer may market his crops at less expense and the town dweller 
may get farm products more easily and at less cost. They therefore 
favor a general system of roads radiating from the towns and railway 
stations out among the farms. 

I am quite convinced that a large majority of the people belong 
lo the "business-roads" class, but they are not here today. They are 
at home sowing wheat for a harvest from which all of us must get 
our bread. They have neither the tune nor the money to travel 
acraes tie continent to attend road congresses. Nevertheless, Mr. 
President, they are the plain people — the producing masses — upon 
whom we must all depend. 

Mr. President, I have been accused of being aQtagonistic to 
uitomobiles and automobile interests. It is not true. I am an 
outomobilist myself and a member of an automobile club. I 
brieve that no economic instrumentality has contributed more 
to the progress of our times than has the automobile industry. 
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I do not want to see the number of automobiles in use dimmi 
but rapidly increase. I want to see the whole countrj^ supplied 
with a general system of average good roads and everj' farmer 
replace his horse and buggj' with an automobile. I w:ant the 
time to speedily come — and come it will— when the products of 
the farm are hauled to the towns and the railway stations in auto- 
trucks, when the fields are plowed, the crops cultivated and har- 
vested, by self-propelled tractors. If I shall live my allotted time, 
I will see all of this. Even now the time has already come when 
the automobile is no longer regarded as a mere toy of the idle rich, 
but as the utility vehicle of the plain, everyday business man. It 
also affords me pleasure to know that there are now more autos a 
the country than in the large cities. 

The "touring roads" advocates have two plans, by one of whi< 
they hope to secure some high-class "See America first" boulevard 

Their favorite plan is to have the United States, independently 
of the States, build and maintain a system of "national roads. 
If they shall not be able to get these "national roads," then their 
next plan is to have the federal government and the States jointly 
construct and maintain a limited mileage of excellent "across country ' 
roads. 

Under both plans the primary purpose is to get "touring roads." 
To accomphsh this they feel that they must, as far as possible, get 
away from local influence and local control. 

The "national roads" movement has had most of its momentum 
imparted to it by the American Automobile Association and the 
National Highways Association. The first of these is an associstioD 
formed to promote the pleasure of its members, to whom "touring 
roads" are a necessity. 

The leading spirits in the other— the National Highways As- 
sociation—are gentlemen who are, or have been, connected wHh 
the manufacture of road machinery and road materials. Both 
of these associations are dominated by men of the highest character 
and ability. They have abundant leisure and unlimited resources. 
They have devoted much time and money to their propaganda. 
Every year they collect and expend many thousands of dollars to 
ciUtivate sentiment for "touring roads." They have found the 
fountains of publicity. Wherever a road convention or a road con- 
gress has been held they have been in it with delegates enough to 
dominate it — to fashion and form its resolutions. They have even 
been powerful enough to place before the country in an unfavorable 
light those who have opposed their plans. Yet, Mr. Preeident, 
at the hazard of being called a "knight of the dirt roads," or a "pork- 
barrel Congressman," I will avail myself of this opportunity to 
reason with these "touring roads" advocates— to convince them 
that the first duty of Congress on this, as on every other subject, is to 
legislate in a practical way, in the interests of the general t 
of the people. 
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Let US examine the "national roads" scheme. 

There are in this country about 2,250,000 miles of roads. Every 
mile of these roads is a prime necessity to the people who live along it. 

Mr. Charles Henry Davis, president of the National Highways 
Association, estimates that it would cost {20,000 a mile to build 
"national roads." At that figure our entire road system of 2,250,000 
miles would cost $45,000,000,000. The human mind is paralyzed 
in contemplation of such an enormous sum. All the nations of the 
world could scarcely raise it. 

To escape from such a situation the American Automobile Asso- 
ciation and the National Highways Association propose that only 
a limited number of miles of "national roads" shall t^ built. Fifty 
thousand miles is the limit they suggest. This would leave 2,200,000 
miles of roads unprovided for; and yet the people along these 
2,200,000 miles of unprovided-for roads would be taxed to give these 
60,000 miles of fancy "national roads" to favored conamunities and 
favored classes. 

I hold in my hand a map of the United States showing the ten- 
tative location of these proposed 50,000 miles of "national roads." 
I can not take the time to analyze it as to ai! of the States. One 
or two will illustrate the whole scheme. Look at Ohio, for instance. 
One "national road" is laid along its northern boundary, through 
the counties of Ashtabula, Lake, Cuyahoga, Erie, Ottawa, and 
Lucas — 7 counties. The other is laid across the center of the State 
through the counties of Belmont, Guernsey, Muskingum, Licking, 
Franklin, Madison, Clark, Montgomery, and Preble — 9 counties. 
All told, these "national roads" in Ohio would touch only 16 co\m- 
^es and leave wholly untouched 72 counties. Yet to give "na- 
tional roads" to these favored 16 counties the other 72 untouched 
counties would be taxed. The entire mileage of these two "national 
roads" through Ohio would not be much more than the mileage 
of improved roads which Hardin and Auglaze Counties have already 
built for themselves; but the enterprising people of these two coun- 
ties would be taxed to build these "touring roads," over which 
the rank and file of them would never travel or haul a bushel of 
wheat in a lifetime. 

Let us take another State, Alabama. This "national roads" 
map lays one of these "touring roads" through the counties of 
Dekalb, Etowah, St. Clair, Jefferson, Tuscaloosa, Green, and 
Sumpter — 7 counties. Another passes through Cleburne, Cal- 
houn, Bibb, Marengo, Clarke, Washington, and Mobile — S counties. 
In the whole State of Alabama 15 counties are touched by these 
expensive highways and 52 counties are left wholly untouched. 
Yet these 52 untouched counties must be taxed to build luxurious 
loads through these favored 15 counties. After these untouched 
counties have paid this tax they may then build themselves some 
roads if they have any money left. These proposed high-class 
"national roads" throng Alabama would not aggregate more than 
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400 or 500 milcB. Montgomery County alone has buiit more 
that many miles of improved roads. Yet her wide-awake people 
would be called upon to help pay for these "joy rider" roads, which 
would be too far away to ever be used by them. 

Let us look at these 50,000 miles of proposed "national roads" 
from another angle. I recently read a paper by Mr. Charles Henry 
Davis, president of the National Roads Association, in which I find 
this statement: "Fifty thousand miles of national roads at 120,000 
a mile would cost a billion dollars." 

Now, the federal government will not likely expend more than 
$25,000,000 a year on roads. At that rate it would require 40 years 
to complete the proposed 50,000 miles. Long before that time shall 
have elapsed most of us will have died and gone to jud^nent. What 
we want is roads while we hve. 

But Mr. Davis proposes that having once adopted the policy 
the Government would proceed to build one road at a time. In 
that event some States would be reached the first year and others 
not until the end of forty years. Which would be the first lucky 
State? which the last unlucky one? 

Mr. President and Gentlemen, don't you see that this "national- 
roads" scheme is a dismal delusion? 

Now, just a word or two in relation to the other scheme for getting 
"touring roads" — that of having the federal government and 
States jointly construct a limited mileage of high-class "ac 
country" highways. 

The most concrete presentation I have seen of this plan 
bill now pending in Congress. I have not the time to analyze it in 
detail now. I shall content myself with calling attention to its 
two most salient features. As I said a moment ago, the "tour- 
ing-roads" class desire to get as far as possible away from local 
control. To accomplish this the bill to which I refer provides 
that a new office shall be created — ^that of public-highway com- 
missioner — ^who shall keep his oflSce at Washington, where he may 
not be influenced nor even impressed by the yearnings of the people 
among whom the roads shoiild radiate. Then, "to make assurance 
double sure," the bill carries this further provision: "Provided, That 
all questions as to the location, method of construction, and muo- 
tenance shall be finally determined by the commissioner of pul 
highways." 

If such a provision as that shall ever be written into the F( 
law, then, indeed, will the "joy rider" reign supreme. 

Mr. President, it is not a road, nor yet a few roads that we want. 
What we must have is a general system of good roads eictendii^ 
throughout the length and breadth of the land. 

I hold in my h^uid a pamphlet issued by the National Roads 
Association. 

On one page of this pamphlet is a picture of a rocky, muddy, 
impassable road. Beneath the picture in bold type is printed the 
words; "Poor roads — poor schools — ignorance — poverty." 
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On the same page is another picture— a picture of a good road 
under irhich, in equally bold tj-pe, is printed the words : "Good roads 
— good schools — knowledge — prosperity." 

That is a pertinent illustration. According to this pamphlet, 
where good roads are there will be good schools, knowledge, and 
propsperity, while along bad roads poor schools, ignorance, and 
pofverty will prevail. Yet this pamphlet advocates devoting 40 
years to improve 2 per cent of the roads, leaving the people along 
the other 98 per cent groping in ignorance and poverty. EVen 
worse than that, the National Roads Association proptwes that the 
people along the 98 per cent of the roads who are thus to be left 
forty years wandering in the wilderness of poor roads, must help pay 
the costs of the 2 per cent of the roads which the American Auto- 
mobile Association and the National Roads Association would build 
to tbe end that the rich automobile owners may "see America first." 

Abraham Lincoln once said, "This country can not exist half 
slave and half free." Paraphrasing that lofty utterance I say 
this country can not exist 2 per cent enlightened and 98 per cent 
ignorant — 2 per cent good roads and 98 per cent bad. 

Mr. President, another fundamental error into which aristo- 
cratic classes fall is that there is no official wisdom and capacity 
except in federal officers. Why may not a State officer possess 
wisdom, capacity, and devotion to duty to the same extent as 
a federal functionary? Suppose you should create the office of 
public highway commissioner as asked for by the "touring roads" 
advocates. Where will you get a man to fill the office? Will 
Jupiter detail Mercury to bring us one from the ethereal realms 
above? No. You will have to take some citizen from some State, 
educated and trained in some State college, Can not the States 
get the same kind of men? Indeed, have not many of them already 
provided themselves with the beat talent in the land? 

Oh, you say the States have been slow to grapple with the road 
problem. Sir, how much slower have the States been in this respect 
than has been the federal government? 

The States have not been slow in dealing with roads, On the 
eontrary, they have made great progress, considering the difficulties 
they have had to meet. 

"Touring roads" gentlemen beam with enthusiasm as they 
tell US of the good roads of France over which they have traveled. 
Why do not they go to the trouble to inform themselves of the fact 
that there are more miles of good roads in this country than there 
•re in France. Every mile of these roads has been built by the 
States without either financial or engineering assistance from the 
federal government. 

Before the "touring roads" advocates berate the States for being 
tardy in road building let them consider the surrounding facts. 

The rapid changes which have taken place in the character of 
road vehicles and the method of their propulEdon has thrown even the 
engineering world into confusion as to what should be the character 
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of road construction to meet the demands of traffic. Roads whii 
were sufficient for the uaes to wluch they were put a decade ago 
wholly inadequate for the traffic of the present day. 

Again, most of the States are hampered by archaic constil 
tions which prevent them from levying as much road tax as th 
people would cheerfully pay. It takes time to amend constitutions. 
However, they are doing it with much celerity. 

Until recently few of the States had provided themselves with 
adequate highway departments. In another year or two very few 
will be without them. Already some of the best administrative 
and engineering talent of the country has been secured by State 
highway departments. 

Road construction and road mtuntenance involves many me- 
chanical and financial difficulties. Differences of climate, kinds of 
road material at hand, volume of traffic, and available road funds 
will require much variety in road construction and upkeep. These 
are problems for the States and their civil sub-divisions. Roads are 
local affairs, and their control should remain with the States and the 
pople in whose midst they are. The federal government should not^ 
invade this domain. Any federal legislation which should in 
slightest degree tend to belittle or discount States or State lughi 
departments would be reactionary in the extreme. 

Where the States construct and maJnt^n roads of such degi 
of perfection as to supply the federal government with highwa] 
over which to perform its functions with reasonable facility, then 
should contribute to their upkeep. 

Of course, the federal government should see to it that it is not 
overreached in these expenditiu"es. Congress should provide gen- 
eral standards of roads for which contribution would be made. 
The government could then protect itself by inspection and a 
fusal to make payment for any road falling below specified sta 
Such a system would not require much federal machinery to 
ister it. 

Mr. President, I fully realize that I am not in entu-e harmoi^ 
with the dominant spirit of this great roads congress. I am con- 
scious that a majority of the delegates here are members either of 
the American Automobile Association, the National Roads Associa- 
tion, or some other orgamzation affiliated with one of these. You, 
gentlemen, are seeking to promote the construction and maintenance 
of a limited mileage of excellent highways, while I am seeking to 
secure the construction and maintenance of a general system of good 
roads. You believe that a few very high-class boulevards stretched 
across the continent would serve as object lessons to the people 
generally. On the other hand, it is my opinion that if we should 
succeed in securing a general system of average roads they would be 
maintained in such manner that in a few years they would grow into 
higb-claes roads. You want 50,000 miles of expensive "touring 
roads" to be built in forty years. I want 1,000,000 miles of "bum- 
ness and post roads" to be built in five years. 
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Now, gentiemen, I know you are just as conBcieiitious and public 
spirited as I am, and it is that consciouEness which moves me to 
conclude my rranarks in an appeal to you to withdraw your opposi- 
tion to a plain people's plan, which we desire to pass through Congress 
at th« next ajseion. 

Our plan wiQ be a modest one. It will not be expensive, and a 
vast majority of the people favor it. Get out of the way and let us 
try it out. If it fails, then we can take up one of your more ambitious 



In the last Congress we passed through the House a bill providing 
a yearly contribution to each mile of roads in the States which 
should be constructed and maintained according to specified stand- 
ards. Although vigorously opposed, this bill passed the House by a 
vote of 340 to 86. It failed in the Senate, however. I am informed 
Lhat the American Automobile Association claims the credit of its 
defeat. How that was accomplished has not been revealed. 

Had that bill become a law it is my candid opinion that within one 
year it would have given us 50,000 mites of improved roads and in 
five years would have given us a million miles. 

As a warrant for this expression of opinion let me cite some facts. 

LaBt winter the legislature of Missouri passed a bill modeled after 
ours, providing that every mile of road in the State leading from 
county seat to county seat which should be built up to specified stand- 
ards should receive aid from the State to the extent of $15 a mile. 
The State highway commissioner, who was charged with the duty of 
administering this law, refused to accept any road which was not 
40 feet wide between fences, 30 feet wide between side ditches, so 
graded and crowned as to quickly shed water into side ditches, and 
provided with all necessary culverts, to be of stone or concrete. These 
are rather hard specifications. Yet that law has been in operation 
in Missouri only about six months, and 6,000 miles have been ac- 
cepted by the State highway commissioner as having been brought 
within the provisions of the law. In many cases where public 
funds were not available, money, labor, and material were con- 
tributed by private persons. Within a year this $15 a mile stimulus 
will have given the people of Missouri 10,000 miles of good roads. 
Had the same thing been done in the other of the 4S States a single 
year would have given us 480,000 miles of good roads. 

Recurring again to Missouri, Governor Major, by public procla- 
mation, set apart August 20 and 21 as road days, upon which he 
requested all able-bodied men to work the roads. Two hundred 
Had fifty thousand men responded, and it is estimated that in labor 
and material there was more than a million dollars put upon the 
roads of Missouri during those two days. Later the governor of 
Arkansas issued a similar proclamation with similar results. 

These facts warrant me in feeling that if the federal government 
nould stimulate the road movement by a very modest aid per mile 
of improved roads astonishing results would follow. 
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Another lesson to be drawn from the facts which I have just 
cited from Missouri and Arkansas is that the States, the coun- 
ties, and the people can be stirred to action, and that it would be 
unwise to take away from them the control of their roads and trans- 
fer it to Washington. 

Mr. President, I repeat that if only moderate encouragement 
by the United States is given to the States and local authorities 
we shall in five years have a million miles of good roads— roads 
over which you gentlemen may in comfort tour any part of this 
great country of ours. 

Won't you "come over and help us?" 

Tub Chairman: I am sure, gentlemen, it is a very great pleasure 
to us all to hsten to Judge Shackleford, to listen to his able address. 
I know to us motorists, especially the poor ones, like myself, it is 
very pleasing to be put in the plutocratic cIeiss, After having bard 
work to pay my oflBce rent in Buffalo and take a day or two off, 
I love to close my eyes as he talks and see myself swimming in mil- 
lions and revelling in luxury and splendor. However, the practical 
training I have had makes it very difficult for me, when I take my 
lead pencil and revert back to the mathematics they taught me be- 
fore I practiced enpneering, to figure out how, if it takes forty 
years to build 50,000 miles of roads, you can build 1,000,000 milee 
of roads in five years. That is something like the problem, "Why 
is a hen?" and while, of course, I am not going to take any time 
here in debate, because I am only supposed to introduce the speakers, 
I do not want Judge Shackleford to go away with the idea that we 
want to build 2 per cent of the roads and let the other 98 per cent 
go. The federal government can care for 2 per cent Eind the State 
and county and township to care for the other 98 per cent, and they 
can do it far better when they have their trunk lines built. 

I would also call your attention to the fact that you cannot build 
a business road without building a motor road. The motorists 
will go where the roads are built and if they are crowded with farmers, 
so much the l>etter. The day before yesterday I took the Judge 
from Buffalo to Niagara Falls in my automobile over a road that 
the State has built and over which the farmers bring 15,000 tons of 
produce to market from the grandest fruit country in the world. 
Then we went to Niagara Falls. It was the first time the Judge 
had seen it and we showed him the power development, which 
takes one-aeventh of the water, and he says: "That's the best part of 
it, in time those Falls will run dry; you fellows with your aesthetic 
ideas are all wrong; commercialism will rule this country. It is 
wise that every bit of the water should be for commercial purpoees 
and we poor farmers will then get the benefit of that water." 
I took him to Goat Island and showed him the trees and shrubbt 
and told him that every form of growth in the State of New 1 
is represented on Goat Island; it is in its virgin state, has i 
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been touched. He said, "It's grand, it never should be touched, 
it should be left just as it is." I said, "No, Judge, we will have 
to cut down the trees and make lead pencils of them." 

Then we came up the CanatUau shore — on the American shore 
we can't go along the river; it is teeming with factories, with com- 
merdaJ development — but on the Canadian side there is a strip 
of 100 feet wide, and we went along the river's edge from one end 
to the other, and the Judge forgot himself for a moment and said, 
"This is grand, they are away head of us on this side." 

I want to say that the real test of the right way of building roads 
is to actually put it into practice. In the State of New York, in 
1895, there was appropriated $50,000,000 for building State roads, 
constituting 10 per cent of the total mileage, 4 per cent State mileage, 
6 per cent county mileage, leaving 90 per cent untouched. After 
they spent that $50,000,000, the people were a^ed to vote on another 
rood proposition. There were counties in wliJch there wasn't a 
mile erf road built or proposed to be built, of these main highways, 
but what was the result? The second $50,000,000 was carried by 
a bigger vot€ than the first; there wasn't a township or highway 
district or county in the State that didn't vote in favor of it and 
by an increa.sed majority over what they had voted for the first 
$50,000,000 appropriation in 1895, which showed what the people 
wanted. It showed that when we build the main highways, the 
local people will care for the local highways. In New York State 
it was possible to pass that $100,000,000 appropriation, partly 
because we had such meetings as these. 

When you people go home, you meet a few constituents, but 
we would be entirely lost without the great press of the United States. 
It is the newspapers of this country who are more responsible for 
the good roads movement than any other source, and of the news- 
papers there was one man in New York State twenty years ago 
who had the keenness of perception to see what the road problem 
meant in this coimtry and fight for good roads, and that man has 
fought for good roads from that day to this and he is here today, 
and it gives me great pleasure to introduce the proprietor of the 
Evening News of Bufi'alo, the greatest good roads daily in the United 
States, the Hon. Edward H. Butler. 

ADDRESS BY EDWARD H. BUTLER 

I did not expect to meet such a strong advocate for letting every- 
thing alone in the way of federal aid as Judge Shackleford. I have 
beard of him and know what he is capable of. He is one of the 
ablest opponents we have and we will Isave to watch him when he 
gets back to Congress. 

But first of all, I want to call your attention to something that hap- 
pened in New York last night. The newspajrers of Detroit, to which 
my good friend, Mr. Diehl, pays tribute, contained the news tbia 
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momiim; of the sad fate of Lieutenant-Governor Woodruff, o 
York. He has been a strong good roada man and pike man, and 
it was by reason of the interest that he took in good roads that 
we have sidewalks along the farms made of cinders, by which the 
automobilists could lind safe journey to the next town, and that and 
other things for which he was famous made him lieutenant-governor 
of our State. 

I move you, Mr. Chairman, that a resolution of condolence and 
sympathy be sent today as the expression of this convention, to Mr. 
Woodruff. He is not in immediate danger. The 'phone tella me 
that he is resting easily, but will never recover the use of his side, 
and it may terminate fatally within twenty-four hours. He ad- 
dressed the Association for National Good Roads four years ago in 
Chicago. 

I spoke on that occasion and made a prediction which is verified 
here today, that it would be four years more before you had them. 
I do not want to say that, with the strong, strenuous opposition of 
Judge Shackleford, it will be another four years, because now that we 
know him and know what we have got to contend with, we will get 
busy. 

I have heard the term "de luxe" used inadvertently here two or 
three times, and "wealthy aristocrat," in connection with good 
roads. Now, does anyone think for one minute how much money 
is spent for labor in making these automobiles for the "leisurely 
rich?" I do my share in buying them. I have the largest nimi- 
ber of private automobiles registered at Albany of any man in my 
State, and still I am looking for another. If something new comes 
on the market, we get it. 

Now, we want to speak about what we did in New York State. 
There was a lot of higliway money wasted. Governor SuUer came 
in and said, "Gentlemen, you have got to spend every dollar hon- 
estly in the conBtniction of these roads and I will put men in to 
make you do it," and he selected Mr. Diebl from our end of the 
State. We knew him , we knew his worthy father, who had been 
mayor twice, and refused, almost at the point of the bayonet, to 
accept another nomination. 

The engineer had more than he could do in the private practice, 
yet he yielded to the public call. They asked him, "Don't you owe 
something to the State? We know you are honest and will trust 
that you are not ignorant." Immediately, Governor Sulzer became 
the target of the rabble that couldn't get a contract todo nothingand 
draw money, and the result is, they are trying to crucify him now. 
Tliat was the inception of the whole business. We can't do this 
thing of buili^ng good roads honestly by States alone, Judge Shackle- 
ford notwithstandmg. Look at the State of New York and the 
money that was squandered. Half the stuff they put down thia year 
would be over in the fields next year. 
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We waDt federal inspectioD and coDtrol. Let the inspection start 
with the trunk lines and the othera will follow. I go through Europe 
every year in my automobile and hope I will do so aa long as I live. 
This year I can't go on account of this meeting. I have seen the 
trunk lines, I have seen the lateral roads left unfinished, but they have 
brains enough to get over on the trunk hne and go to the nearest 
town. We cannot do everything at once. 

I was one of the committee, being a member of the Waterwaj-a 
Congress, who went to see Uncle Joe Cannon, who lives not far from 
here and who is going to run again. He raised both hands and said 
"$6,000,000— great GodI Where would you get it?" The next 
day he knew, when the governor of Alabama got on that platform, 
succeeding Mr. Taft, and said, "If anyone gets in the way of your 
doing what you should do for the people, throw him off;" then 
Uncle Joe saw a new light; he didn't hand us out the $6,000,000, 
but he wasn't so reluctant as he had been the day before, and the 
wonder where it was to come from never happened to enter his 
breast. He said, "If they want it, I don't care; it's the people's 



Don't be so sparing of the federal money; go ahead, let Congress 
do something; let it begin and we will take care of the other, and 
these leisurely rich. How many rich men are there who own auto- 
mobiles compared with the poor man? Mr. Ford — and I am willing 
to give him the benefit of this advertising — said he was going to build 
300,000 automobiles next year here in Detroit. What does that 
mean? Are there three hundred and odd thousand rich men ready 
to buy that Ford? No, they will go to the poor man, and the farmer 
and tbe farmer's daughter and to the farmer's son, and his grand- 
children; they will be running those Fords, because they cannot 
afford to buy a more costly machine. Don't you think they are 
interested in this as well as the five or ten thousand leisurely rich? 

Mr. Enos, the head of one of our great Buffalo institutions, is a 
num of large affairs, a manufacturer employing thousands of men, 
a rich man, and he is doing more to help the poor man than any 
poor man has ever done. Now, that is the truth. Mr. Diehl, 
to my own positive knowledge, because I talked it over with Mr, 
Argyle, didn't want to become associated with good roads; he had 
more than he could do in his private practice. There's a lot of new 
building going on down our way. We are not inspired by the suc- 
eeaa in the manufacture of automobiles here in Detroit, but we are 
doing very well. 

Vou passed us in population because we were asleep; we were 
afraid the federal government would do something to help us along, 
but we have better roads than you have here. I doa't want to 
say that I know all about the roads in Europe, but I want to see the 
roads I don't know about in Europe. Why, just think of it, Appius 
OaudiuB built a road between Rome and Naples 300 years B.C. and 
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that road ia better today than this road from here to Jackson that was 
built two years ago. 

That is contractors' graft; that's what I mean. It ia not that our 
States cannot lio it, but they won't let them do it; the politicians 
have got it in their hands; you have to go down and grab anything 
back from them. We have had it. Some of them are going to jail 
for it, too. Let the federal government help us all they can. I use the 
collective noun in the piura!, "they," because the government is com- 
prised of eight or nine strong men like Brother Shsickleford and some 
others. They will let him go on and the rest wUl sit back and say, 
"That's so." 

I hate a "that's so" man. Get out and see what you can do for 
yourself. I haven't told you gentlemen a word that is untrue. I 
know how fast they are going to do this thing over in Missouri, but 
you will have to show me. My good friend, Colonel Nelson, of the 
Kansas City Star, than whom there are few better automobilists 
■ (I have been abroad with him and raced with him), is always telling 
us, "We are going to have that thing fixed within a few days; come 
up and see us." He spoke last night and told us how much we'd 
get up there and I am going up to see it. I am from Missouri now 
and the Colonel will have more excuses to offer about being more 
hampered by contractors or men who furnish materials than we are. 

Now, gentlemen, I do not want to take up any more of your time. 
I might talk here on the European roads and tell you what you can 
get; so well were they advertised that the road leading all the way 
down to Naples was cut up with ridges, after that book, The Light- 
ning Conductor, was circulated and told about the beauties of that 
trip. Millions of dollars every year are left there. I talked with 
Mr. Coliet, of the Automobile Club of France, of which I am a 
member, and he said, "We are going to get $500,000,000 this year 
out of you Americans," and I guess they are. 

I have a son down in the Italian Lakes with his wife now and he 
said, "I can't get through until the 23d of October," and he com- 
menced September 8th. Why is that money left over there? There 
isn't a more beautiful tour in the world, more beautiful scenery, 
more alluring and everything, and nature has been generous to us, 
than the Hudson River country from New York to Albany, yet we 
hear all about the other side, go over to see it, come right back home. 
Of course, I am only furthering the argument of Mr. Shackleford 
when he said, "See your own country &st." I am willing to if I 
can ride in an automobile without a spike, a blow-out or a puncture 
every 40 feet. 

I do wish today that this Convention, composed at it is, of the 
smartest lot of men I have ever met in any convention — politicians 
are here, members of Congress are here, and the Southern RMlway 
President, Mr. Finley, is here, though what he is doing in this com- 
pany I don't know. Someone said down in Richmond that we'd leave 
the railroads out of business. Well, some of then ought to be left. 
When we get good roads down through that country they will be left. 
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I own a winter home in South CaroUna and up at Columbia tbey 
got that far with the road that the Atlanta Journal and the New 
York Herald are promoting, but they don't get money enough to 
bring it on down and that road has been a failure. Now, if the 
foderal government did what tbey should, they would give that poor, 
oppressed, ground-down southern country a lifting hand; that's 
wl^t they should do. There are thousands of us, probably many 
through sentiment and others for climatic reasons, who would buy 
plantations en route to Atlanta. We'd stop over, entertain our 
friends and have model farms. 

I have one in New York State— yes, we are a leisure-loving class, 
a de luxe class and all that, but going down there to our ranches 
over a decent road, what would be the result? That country would 
boom. We will put our money in there and help them along. We 
owe that southern country 4100,000,000 right now. I dare stand 
up as a Republican — and they recognize me in my party — and 
say that if we were in their shoes we would never get up in God's 
green world! No, air! That country was devastated; everything 
was taken away; they were crushed down and left nothing. War is 
hell. Well, with them it was two hells, that's all there is to it. 

I want to see the South get a little of this money, this federal aid; 
it's the least we can do. After we whipped them we went right in and 
despoiled them and we followed that up with our carpet baggers, 
sent down to annoy and tantalize that glorious people, and now, 
when they ask a little aid from the federal government, they should 
get it. I am ashamed to say that some of my people are opposed 
to it. Now, let the government do all they can and we will do the 
rest. 

We know that we are going to have good roads around Buffalo 
and Niagara Falls. Why, Mr. Carlisle said I knew when he ap- 
pointed Mr. Diehl the manager of this western part of the State, 
that things would come right, and they have come right. You 
can go to Niagara Falls now without getting out four times and 
having everj-body get off the back seat— "Come ladies, got to get 
the jack." 

It got to be so bad that we wouldn't go any more, and one cruel 
beaat of a man said his wife was always running the front of the 
car from the back seat; she'd say, "That's right, John, run it right 
in that hole; I saw it from the back seat and you couldn't see it 
from the front; why don't you get out and ask somebody where 
we are?" Yet, I suppose, if it was to do over agaui, I'd marry her 
•gain. I told her so and she said, "I'll bet you ten dollars you 
wouldn't." 

The ladies are always running cars. I bought one in Chicago, 
that everyone of my family can run. We can't meet every year and 
do nothing. I hope this Convention will be in favor of the federal 
aid plan. Let them start; if they go bankrupt we can put in a 
tittle and help them out, but 1 want to see something done that is 
tangible. 
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Mr. Diehl went up againBt the hardest proportion that you ever 
8RW. We had been etolen blind and hadn't been able to catch the 
thief, but after he gave us good roads and saw that the material was 
there to mend the roads when they got holes in them, if we did feel 
plutocratic: we held our fingers and thumbs here and were the 
leisurely rich. If a market boy had a little Ford he could go over and 
assume the air of greatness if he had it not. I think it's an upbuilding 
proposition and the sooner we can get so we can go down South into 
that wonderful country and see our own country first, the better. 

You can't see that country now unless you ride on Mr. Finley's 
railroad and that's a train de luxe that goes from New York to 
Florida and doesn't stop en route for poor people; the poor people 
have to take the freight trains. I think Detroit, with all it has done 
to promote touring, should get busy; come down and see Mr. Diehl 
or Mr. Enos and be will come up here and build more than thirteen 
miles of road in every direction out of Detroit; that's what they tell 
me they have. 

He will put an electric Ught on a pole a mile high, so that you can 
see the mudhole. Get busy right here. This Convention will bring 
forth fruit, I am sure of it. Look at the price the gentleman (Mr. 
Shackleford) starts off withl The initial cost of brick is too much, 
but if he was thinking of the road Mr. Diehl builds, the road that 
will stay, he can do it for $11,000 a mile, Mr. Davis, his authority, 
notwithstanding . 

You know the old story that Joe Cannon told in one of his speeches 
about the young couple wanting to be married and they were look- 
ing at furniture and the fellow thought it was too high. He said, 
"Twenty years from now I can buy that dining room set for about 
two-thirds of the money." "But, Joe, in the meantime we have been 
missing a lot of fun." 

Now, gentlemen, I am in favor of just one tMng; Uncle Sam baa 
the money and he has the disposition, and has nearly two-thirde of 
the people with him, so let him help on this road proposition; he 
can do it. Let him control it and let the others get in when they can. 
It is so in Europe; it certainly is in Germany, which is beginning now 
to go all over her roads. 

"The Kaiser belongs to that leisurely class, rich and plutocratic 
and something else. He goes over the roads and if things are bad 
he gets a jog and the secretary is always in front. "You get after 
the highway commissioner and tell him it's between 36 K and M," 
and he's out there by dayhght with a gang of men fixing it. Some- 
body asked the Kaiser if he wouldn't take a ride in this country. 
He said, "No, sufficient unto me is the evil roads I have here." 

But next year we will get it. The roads are carrying big wagons 
and all that. Do you know what thb means to you people? In 
Chicago they are running automobile trucks with express to Mil- 
waukee on account of the expensiveneas or slowness of the exprew 
service. I had it up with theu" agent. It is about as bad down 
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way; they are going to put in a trunk line between Rochester and 
Buffalo, 78 miles, over a beautiful road. They have been trying it 
f<M two years between Niagara Falls and BufTaJo. 

They tell me the railroads want to see these good roads; well, they 
have changed their tune if they do; I don't believe them; I don't 
believe they want it, but they will be in it, don't forget that; they 
will be with you, and if they can hold back any improvement on the 
road that foreshadows any degree of competition with them, look out 
for them. I thank you, gentlemen. 

Tbb Chairuan: There are men in Congress who do not take 
the same view of the road question as Judge Shackleford. In 
the delegation of 16 Congressmen from Missouri, all but one lean 
toward Judge Shackleford's view; the other man takes a contrary 
view. The mere fact that that one man is equal to his 15 colleagues 
from the State is a slight indication of his great ability. He is also 
known, and deservedly so, as being a silver-tongued orator, the moat 
eloquent Congresainan west of the Missouri. It is a pleasure to 
present the Hon. Wm. P. Borland, member of Congress, from Kan- 
sas City, Missouri. 

ADDRESS BY HON. WM. P. BORLAND 

MejrAer of Congress 

No man could live up to that introduction, so that I am not 
going to attempt to do so, but I am very glad to say that Missouri 
is fortunate in being represented here by two members of her dele- 
gation. That indicates the substantial interest that Missouri has 
in the cause of good roads. It is fortunate also in another respect, 
in that it may clear away from your nunds some misapprehension 
(hat we have only one idea of roads out there in Missouri, and that is 
Judge Shackleford's idea, My congressional district is but one 
county, containing a city of a quarter of a million people and a very 
pTX}sperous rural section, containing about 2200 farmers, about 6500 
voters in the rural section; that coimty, Jackson county, contains 
300 miles of the highest grade of improved rock roads with oil binder, 
that are passable 365 days out of the year, and no man can go out 
there into Jackson County, of all the counties in Missouri, and tell 
the farmers that we don't want a high grade of roads. People out 
there have learned by actual experience, so that we have taken a 
different view of it than is sometimes taken in other sections of 
Missouri. I find there are more automobiles — I don't own one 
myself and therefore I am not in this plutocratic class, but that 
is not due to any lack of incUnatJon, that's my misfortune not my 
fault— but I find there are more automobiles owned by the fanners 
than by any other class of citizens in my District. They are not 
the high grade automobiles, they are not the expensive kind, but 
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they are automobiles suited to the country user, I heard about a 
man down in Judge Shackleford's district, 103 years old, and some 
fellow caint! out from New York City, looked this man up and wanted 
to engage him for a show, a museum. He went down there and found 
the old fellow and found it was all true; he was 103 years old, bad a 
family Bible to prove it. The showman from New York said, 
"Well, I'll make a contract with you; I'll give you fifty dollars a 
week and expenses to come with the show." "Well," the old fel- 
low said, "that sounds pretty good to me, but I can't close the deal 
with you right now. I've made a rule all my life not to close up a 
business deal without consulting Pa." The fellow says, "For the 
love of Heaven, where is your Pa?" He says, "He has gone down 
town to show Grandpa how to run his automobile." If I believed 
in the doctrine that Judge Shackleford has enunciated, of course I 
would be opposed to federal aid in any form, and I would not be here 
and this Convention would not be here. If this be purely a local 
enterprise and amply and thoroughly handled by local initiative) 
then there is no justification for federal aid in any form. If the 
umformjty, efficiency, economy, scientific perfection, utilization of 
advanced ideas of construction and maintenance, if, in other words, 
the reduction of things to a business basis, is not necessary, then 
there is no justification for our acting in larger bodies. We ought to 
go back and act solely in oiu* small and local bodies. If I believed 
it was not to the national interest to spend a dollar in your road 
district, except the taxes that were collected in your road district, 
then there would be no justification for our meeting together. If 
it were not true that the great wealthy centers of population in this 
country stand ready and ought to stand ready to contribute to the 
development of the less developed sections of the country for the 
common prosperity of the whole nation, then there would be no 
basis for federal aid. If it were not true that a conamercial metropolis 
of a State, like Kansas City and St. Louis, had a vital interest in the 
construction of highways and the development of Camden County 
or Morgan County or any county in Judge Shackleford's (^strict, 
then that State would be committing a political crime if it under- 
took to meddle in the construction or maintenance of highways. 
But it is only because the concentrated wealth in New York City 
or in Detroit or in St, Louis, is the wealth that has been gathered 
in the last analysis from the farms, that it is right for the federal gov- 
ernment or the State government or the large political power to lay 
its hands on that concentrated wealth and return it to the develop- 
ment of the original source from which the wealth came. If I 
^^reed with Judge Shackleford that not a dollar should be spent in 
your little road district except what you yourselves raise, in other , 
words, if I beheve that the federal government ought not to be called' 
upon to build a road in some other man's district, then I would 
believe it ought not to build a road in your district and we would 
set right back to the point that you could take out of the federal 
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treasury exactlj' every penny you put in and not a penny more. 
Under those circumstances, what would be the object in the federal 
government interfering in the matter at all? That is exactly the 
situation. If we are on that basts, we are on an entirely diiferent 
basis from what we think we are. But I took for my text the words 
of the secretary of agriculture yesterday, "those who fear the power 
of the federal government had better take counsel of their fears 
before they approach the federal treasury." For you gentlemen 
have every dollar in your road district of taxable wealth that belongs 
to you, and if you want to keep it there, if you want to fence yourself 
off from the rest of the world, if you want to dig a moat around a 
parapeted castle so that we cannot break in, you have no basis on 
which you can appeal to the federal government at all. This mat- 
ter of good roads is engaging public attention on a scientific and 
businesslike basis for the first time, practically for the first time, 
in the history of our country. There never has been such general 
and widespread interest in good roada. In indicates that there is some 
insistent, natural and well-justified public demand for a solution 
of this problem, and that is reflected in Congress, There are many 
men who are willing to shout enthuaiaatically and talk glittering 
generalities about the improvement of roads, but there are mighty few 
men, in or out of Congress, and I can say with certainty there are 
mighty few men in Congress, that have the boldness to grasp the 
necessary factors of the situation. For a hundred and fifty years 
or more, in this country we have been pursuing the plan of build- 
ing and maintaining highways, the great arteries of the nation, by 
means of isolated local control. We inherited that system from 
England, from which we inherited our other political institutions, 
but we inherited that system at a time when England was a hermit 
nation, with her forests full of outlaws, when 99 out of 100 of her 
young men went abroad for their education, when she had not a 
maniifactory or a large city in her entire limits. We have attempted 
to adapt that feudal system of the little road district to a great na- 
tion three thousand miles in extent, that had to be carved out of 
the native wilderness. We have attempted to cling to that system 
of isolated local control of the construction and maintenance of 
roads, when the mother country herself has for more than a hun- 
dred years abandoned it and when no other civilized nation on 
earth ever adopted it. There are inherent weaknesses in the system 
of local control, natural and inherent. One is that the road dis- 
tricts vary in size, they vary in taxable wealth, they vary in their 
location to their neighbors and to the general community, and, 
Inore than all, they vary in their legal powers. Those of us who have 
tried to do anything along the hue of good roads from a practical 
Btandpoiat, beyond shouting with the crowd occasionally, have found 
that the whole subject of road laws is a legal jungle, ahnost im- 
tienetrable, overlapped with the accumulation of ages, choked with 
criers and underbrush and fallen timber. Those of us who have tried ■■ 
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to penetrate it in any direction have had the usual reward of 
neers to get our han(& and faces scratched and torn until they bled, 
and that has been about the only result so far. Any lawyer will 
tell you that the road laws of any State in the Union are in chaoB. 
There is not uniformity even in the laws of the individual State as 
to the local powers of the road districts themselves. There ia not a 
road district in a State in the Union that has a clean-cut knowledge 
of the extent and definition of its own power. The road districts 
vary in taxable wealth. Why, it almost invariably happens that the 
road dbtrict with the largest taxable wealth has the fewest road 
problems. It has a rich, level country near a popular city, where 
its road problems are few, and the road district with the smallest 
taxable wealth has the rough country and the difficult road problems, 
and yet we expect those two districts to maintain a spirit of inde- 
pendence, almost of hostility, towards each other, for fear that there 
might be some coSperation that would lead to the improvement of the 
general highway. If that kind of coijperation is necessary between the 
road districts or townships of a county, if it is necessary between 
the counties of a State, it is necessary between the States of the 
Union. I had an idea when I first approached this problem, because 
I had had some httle to do with city government, bad drafted the 
charter of Kansas City as a member of its board of freeholders, and 
had had some little to do with the city government itself — I had an 
idea that the way the roads ought to be built was to have them built 
by the man who owned the abutting land on the road. It appewed 
perfectly clear that if the city, as moat cities do, required the local 
street to be constructed, and in many cases maintained, by the 
property owner, that the same rule must apply to the country prop- 
erty owner. I assumed that if that were true, that the construction 
of a high grade street in a city along a certain block, raises the value 
of the adjoining property, until the cost is completely absorbed is 
the advanced price of the property abutting on it, that that same 
principle would apply in country roads. It took me some time to 
find out why I had any interest in the roads in Judge ShackJeford's 
district. I discovered, in getting a little deeper into this proportion, 
that the value of city property consisted solely in its accessibility. 
You want property in a city because it is located advantageously, 
because it is accessible and surrounded by the city improvements, 
but the value of farm lands depends upon the amount of crops per 
acre that you can raise on the farm. If you have got a good, well- 
located city lot, there is no limit but the blue sky to the value, to the 
price you can get out of that by the accumulation of bufflness in 
your neighborhood. Your farm land cannot retain upon itself the 
wealth it produces; if it did it would be useless to the owner and to 
humanity, but the farm land must send the greater portion of its 
wealth to the city, and we in the city do business upon the wealth 
that comes in from the farm, and that basis alone is the only honest 
and ethical basis on which cooperation must be compelled betweei^, 



i 



ADDBES8 BY WM. P. BORIAND 75 

the city man and the country man in the construction of the great 
highways of commerce. Now, under those circumstances, gentle- 
men, I have no desire, from the standpoint of a man who represents 
both a city and a country constituency, to either kick the city man 
in the face nor trample upon the country man; it is a question of 
honest cooperation. I don't believe that the city man should 
have his property laid upon by the strong hand of the law to hand 
over to the one-gallus fellow that don't fix his road down in the 
country. In fact, I don't believe in this vanishing illusion of the 
one-eallus farmer; there isn't any one-gallus farmer left in my part 
of Missouri, and I trust in a few years there won't be any one-gallus 
fanners left in any part of Miasouri. If that principle applies to the 
StAte of Missouri, (and it is the only honest principle on which we 
can justify a State tax for roads), if that applies to the State of Mis- 
souri, that the accumulated wealth of the farms of Missouri is what 
makes the commercial metropolis of Kansas City and St. Louis, and 
therefore it is right for the great State of Missouri to lay its hands 
on the taxable wealth accumulated in St. Louis and Kansas City 
and return a portion of it to the source from which it came — if that 
is true in the case of the state, it is true in the case of the nation. 
Now, that principle seems to me immutable. You cannot keep the 
wealth of the farm on the farm and if you did the cities would starve 
to death. You cannot keep the wealth of the city in the city, you 
must transact your business in the city with the growing wealth 
that comes from the country, and the same is true of the nation. 
Here is the great City of New York, so ably represented by these 
broadminded men who have spoken to you. I am glad they are, 
because I want to tell you that I was born and raised and have 
grown to political and to professional manhood, out in the Missouri 
Valley, the great granary of the country, and I have always had the 
belief and still cherish it, that it we were to cut off the means of 
tTansportatioQ across the Allegheny Mountains, New York would 
be in danger of starving to death in thirty days. I have heard 
some men from New York get up and say, "Why should the nation 
lay its hands upon the wealth accumulated in the City of New 
York and build roads in Missouri and Montana?" And I tell 
them that the principle is precisely the same, that they lay hands 
npon the wealth of Buffalo and New York City to biuld roads in 
the interior counties of New York. The wealth that is centered in 
the great, glittering metropolis of this wealthy nation of ours, was not 
produced upon the barren streets and squares of the metropolis; it 
came from the rural sections, and the more of it that comes from the 
rural sections, the greater will New York be. New York b our me- 
tropolis, it is our great gateway to the world, it is our great export 
market. It draws its wealth from all the nations. Great railroads 
run through Missouri, but their genera! offices are located and their 
bonds are owned in New York. It is true, we pay life insurance in 
Missouri, but we send the check back to New York, and then borrow 
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it back again to get a mortgage on our farms. It is true, we 
banks in Missouri, but we send our reserves to New York, 
true, we raise the crops in Missouri, but we ship them to New Yorl 
and New York will no more divorce lierself from Missouri and Moi 
tana than Montana and Missouri can divorce themselves from Nei 
York. We are one great nation, and if we justify ourselves in 
federal aid to roads, on the theory that we are on a dishonest basis, 
if there be any danger in federal control, let your little road district 
run it to suit itself; then it will be perfectly safe and have its money 
in its own bands. If I believed that, I would vote against the im- 
provement of every navigable river and every harbor in the United 
States. I live at the furthest end of navigable water in the United 
States, at the great place where the Missouri River bends to the north- 
ward and spreads out to the great northwest, the country that has no 
navigation. I have been working, since my service began in Congress 
for the navigation of the Missouri River. This year, for the first 
time, we had a fleet of seven boats running all the seasons, because 
we had the banks revetted and had no sand bar. We have got the 
water, the channel and the boats, and I have combatted this same 
idea among my Kansas and Nebraska and Colorado colleagues, 
say, "The Missouri River don't touch us," and I say, "The nearer 
can get it to your wheat fields the cheaper you can get your whi 
on the market." If I believed in that doctrine of isolated lot 
control, I would be compelled to vote, not ag^nst the improvement 
of the Missouri River, which runs by my door, but against all the 
rivers that did not run by my door; against the improvement of 
Gasconade and Osage, that run solely through Judge Shackleford's 
district. They are tributaries of the Missouri, but the freight they 
haul, by virtue of the improvements thereon by the federal govern- 
ment, is a part of the great wealth of the Commonwealth of Missouri, 
No, we cannot divorce ourselves, gentlemen, we are here as a grei " 
nation and here to cooperate. I am not a touring man nor an au1 
mobile owner, directly or indirectly. I welcome to this movemei 
in favor of good roads every element, every class, if it chooses 
call itself a class, though I don't recognize classes. I recc^niae 
every class of citizens who are willing to aid in pushing forward a 
common object in which we are all interested. I have no desire to 
kick any class or interest in the face. As long as we arc going aloi^ 
in the same direction, we ought all to pull together as far as we can. 
Now, the question of federal aid has assumed a critical point in the 
history of our government. We voted, as you recall, at one time, 
to pay $15 a mile for dirt roads, $20 a mile for gravel and sand roads, 
$25 a mile for rock roads for carrying the mail over those roads 
of ours. That was a mere pretence; those of us who voted for that 
proposition, who didn't believe in it, voted for it on the ground that 
it was a declaration of the principle of federal aid and on no other 
ground. We knew that $15 a mile did not amount to anything, 
either in the construction or the maintenance of those roads. Thq^ 
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might possibly maintain a dirt road after a fashion, but, of course, 
we understood, as you understand, tliat a dirt road is the highest 
priced road to maintain and an improved road is the cheapest in the 
long run. It's like the difference between a wood and tin bridge and a 
stone arch bridge. Out in our country the commissioners used to be 
very fond of putting up what we call tin bridges, these rattling iron 
structures that rattle themselves to pieces in a few years. We had the 
wooden bridge idea first, then the tin bridge, and now we have got 
clear psist it and have quit wasting our money that way. Men will 
quit wsating their money on unimproved roads when they see that 
thej' are no better off this spring than last and no better off this 
year than a hundred years ago. I believe in the higher type of 
road, in the better class of road, and I won't vote for any federal 
Appropriation that does not promise the people, not a division of the 
federal money into a pork barrel in every congressional district, buta 
scientific, permanent, better class of roads than we have today. Now, 
mark you, my friends, I've got 300 miles of fine roads in my county, 
the best class of roads that are mentioned in that road bill that 
went through the lower House of Congress. Twenty-five dollars 
a mile was the price that was going to be paid. I would have taken 
that home to my people. $7500 out of the federal treasury, the 
amount of my annual salary as congressman, taken off my coat, 
unbuttoned my collar, and got out on a hot day and told the people, 
'"I brought back S7500 of federal money." Some might have 
been interested in that, but lots of them would have looked on me 
with a good deal of pity. "What do we want with S7500 of federal 
money, when our county is spending between $500,000 and $600,000 
every year? We don't want your $7500 and if you area pork barrel 
Congressman we don't want you." That is the way the business 
men m my district would have acted, They would have said' 
"If you don't go down there and solve that road problem, we don't 
want you tackling it at all; let it alone." We spend half a million 
dollars in that county on roads now and although I would have 
gotten the biggest sum of money out of that bill of any congress- 
man in the State of Missouri, 1 would not have dared to offer it to 
my people. Last session we created a committee on roads; that 
shows that the interest is gaining ground, in the postr-office and 
post-roads bill they put an appropriation of $500,000 to be expended, 
as the secretary of agriculture told you, by him and the postmaster 
general jointly. That was to be spent in cooperation with the State, 
the State contributing twice as much as the federal govemraont. 
The fact that it resulted in a glittering failure was not the fault of 
the secretary of agriculture or the postmaster general or the spirit 
ia which they approached it, for no man could have approached it 
with more sympathetic diligence than those two. They were 
facing difficulties ; they found that $500,000 divided among the States 
equally would mean about $10,000 for a State. Then they sent out 
word to the governors of the forty-eight States and asked them 
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to select a road and to contribute $20,000 from the State funds or tl 
local funds to the improvenaent of tbat section of road. Of the 
forty-eight governors who were invited to select, only twelve under- 
took to do so. I don't know how many they actually heard from, 
but those that didn't undertake to select their roads said it was 
because their State constitutions or laws of their State were in such 
condition that they could not cooperate with anybody on any sub- 
ject and it was useless to talk to them until they had a reform in 
their local procedure. Twelve governors undertook to designate 
roads, among them the governor of my own State of Missouri, 
who designated a stretch of road and had the nerve to go con- 
trary to somebody's opinion here, because he designated a por- ^ 
tion of the cross-State highway in the county of Lafayette, f 
joining my county of Jackson on the east, a smaller and less wealthvj 
coimty. He designated that little strip of road there. I don^ 
know what was the matter, whether those road districts had ex- " 
hausted their taxing power or their local powers were msuffieient, 
but for some reason or other, that S10,000 lay there for sixteen months 
and Lafayette County was unable to take it. After it had laid there _ 
a reasonable time, the federal government withdrew it, aad so v 
did not get any S10,000 at all. Then we found there were oalyi 
three States in the Union that could take advantage of that coo-1 
tributoiy offer— Alabama, Mississippi and Oregon; all the other * 
forty-five States were compelled to refuse It. This gets right back 
to your State duties, which are just as necessary as the duties of the 
federal government. Then these officers, in their wisdom, still in- 
tending to carry out the spirit. If not the letter of the law of Con- ■' 
gress, selected, arbitrarily, certain roads in the United States to t 
improved with the balance of the money. They selected one i 
Iowa, that is the nearest to me, in the northern part of Iowa. Thati 
information is valuable from this standpoint, that it throws a strong J 
ray of light into this legal jungle that must be cleared away, 
have got to put our axe right at the root of the tree, get right downl 
to the place where the secretary of agriculture says the federal 
government can deal only with the State as a unit, then let theStat« 
perform the high function of a State to deal with its counties and 
local districts, and there comes in the preservation of the dignity 
and power of the State, but when those roads have been selected and 
are to be improved by the federal and State government, the ini- 
tiative, the secretary says, should be with the authorities of the State 
and should be submitted, also, to the federal government. I am 
not one of those who fear the action of the federal government 
or are willing to take the federal govermnent's money without 
allowing it a joint supervision over the expenditure of the mon^. 
I see no objection to \h\a whatever. One of the most vicious thin 
one of the most dangerous things, to the cause of good roads in t _ 
country was the pork barrel idea that we will put our hands into 
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tiie federal ueasuiT. take ootManeh Mire oa bald in bolih bands. 
Lake it back to our eam^tmitmal iT—iklu and ^j, **Bera, tiiis 
mofiQ* comes fnm the ledcnl pnuiiuuit, tfacre's no atnass tied 
to it, you can do wiili it as jm ph aae " That kmi of a pnpcui- 
tioD vould be tbe greatest detriiaeat and setback to the came of 
good roads that eo«dd poaab^ be ■■apned, in my jndgii e n t. Xo. 
S you are goinc to haw good roads ia tte comrt iy , ire nmd Mot 
uUc about good roads, tmA's s matto' (rf ofNnioD; tf toq ate eotag 
to have better roads iB tbk mmtiy (tbat k the ««rd I nke), a higher 
gnwle of roads; if we are gniag to cn^dor tba aewntifi e research ol 
this office of public roads that Mr. Fii^e beads; if «• an gouag to 
make use of tbe nKRMT the fednal goret am ent has already eat- 
pended in aeqainog scientific knowledge aboot raad material and 
drainaBc and engineenng and oonstniction of drainage and the 
pnq»er kinds of soil; if we are going to get that knowlei^ that has 
been acquired at publk expense to put into the hands of the people, 
then we have got to h^ve some form of federal aid by which there 
will be an active cooperation between the officials of the federal 
govemmeot and the local district. Vou cannot expect the officials 
of tbe local district to have within their pow« or ^nancial reach 
all the technical knowledge that is resting unused in the archives 
of the bureau of roads at Wa&bingtoo, and that information belongs 
to you, it was paid for with your mone>'. But if you want to build a 
Clnneee wall around your road district, let your little road boss 
find out for himself what are the scientific requirements for main- 
taining permanently and efficiently good roads in your neighbor- 
bood. We want better roads and the only way to get them is to 
get economy and efficiency in tbe management. This road convention 
is a convention of business men. If you believed that your road dis- 
trict was solving tbe problem, you would not be here, not a man of 
you; you are business men and if you believed that the road district 
ought to solve the problem, not a man of you would have been here. 
You believe that the problem is too big for any one road district and 
that the wealth of the nation tends to accumulate in the cities of 
the nation, in the centers of popiilation, and you desire, very prop- 
erly, that a part of that wealth that accumulates there, the original 
product of the farm, shall be returned to the source of the wealth, 
the country, for the development of the country and the city and 
make this a greater, grander and richer nation and a nation of in- 
telligence, a nation of high social activity, a nation of liigh develop- 
ment, a nation of good schools, a nation of good churches, a nation 
where country life is just as comfortable and just as social and just 
as attractive as city life; then, when you have done all of that, you 
will find that the old Stars and Stripes will wave from ocean to 
ocean, over the grandest, best civilization that the world has ever 
seSD. I thank you. 
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The Cuaihham: The next speaker is the chairman of the legi 
lative committee of the American Automobile Association. We fee 
that we have one of the best lawyers in the country representtii( 
U3 and it is a pleasure to introduce the Hon. Charles Thaddeui 
Terry. 

ADDRESS BY CHARLES T. TERRY 

As I look into your faces I know it is an audience which is familii 
with the historical incidents of the Bible. I am going to refer yc 
to one of them. You know the story of Jonah and the whal< 
but probably you have never come across the full account of H 
It you have, you have read that prior to the cataclysm which n 
stored Jonah back to terra firma, the whale said to hhn, "I hav 
inside information of the proposition that there is something whic 
I must get out of my system." And accordingly, Jonah wa 
raised a "perfectly good man," but as he lay upon the beach whei 
he had been cast, you will realize that he had suffered some damaa 
and was not exactly in the best condition; and accordingly hdl 
was called and a physician approaching him, stood in a brown stud 
looking at him, and Jonah partially came to and looked up at th 
physician and said, "Are you a doctor?" The physician said, " 
am." "Well," said he, "why don't you do something for me?" 
"Well," said the doctor, "there are seven methods of first aid t< 
the injured and I am trying to think which one to apply." Ani 
Jonah said, "Is there anything in any of them about wluskey?' 
He said, "Yes, that is an ingredient in one of them." "Welli" 
Jonah said, "forget the others." Now, we have had this matter < 
good roads and federal aid for roads in our system for a long wl 
I submit to you. Ladies and Gentlemen, that it is about time 
got rid of it. We have talked, we have had a superabund^lce 
superheated atmosphere about it and it is about time that thi 
was some action; it is about time that the talk ripened into soi 
concrete thing. If it does not ripen it will rot. We must eventua 
apply some one remedy and forget the others. Now, there are varit 
and sundry suggestions of various and sundry ways of prodm ' 
federal aid for good roads. Mr. Shackleford has a theory; 
Borland has another one, which is a little different, and A, 
and D each has a particular pet theory. I asked somebody on afl 
occasion what he thought of Mr. Shackleford's plan, and he aud| 
"I like it." " Have you heard of any other plans?" " Yes." " Wha 
do you think of them?" "I like them." "Well, what is your ids 
of what a national system of good roads should do?" "Why, 
he said, "I only have one requirement for a national system i 
good roads and that is that it shall build a road in front of my door. 
Now, the issue is between selfishness and provincialism on the ot 
hand and a broad liberality and nationalism on the other hand 
A house divided against itself certainly will not stand. I bai 
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iieard no one in the last six or seven years, during which this quea- 
tion has been mooted, who is not for good roads, heartily for them, 
and who is not for federal aid to good roads, and the question only 
remains now, "What shall be the method, how shall the technical 
feature of it be worked out? What plans shall be followed? How 
shall federal moneys be applied to the improvement of the highways 
of the nation?" You will recall that a celebrated ex-president of 
this country has a daughter who sometimes indulges in amusement, 
not wisely, hut too well, and who, sitting in one of the galleries in 
one of the halls of Congress, to which resort was had from time 
to time by various members of the House of Representatives, put 
ft tack on the seat next to her, and one of the Congressmen, taking 
the aeat presently, was moved to sudden action, and she was up- 
braided. She was told that it was cruel to cause needlees pain to 
others. "Oh," she said, "I take no pleasure in the pain of others. 
I did that thing because it is the only way to see a Congressman 
doing anything in a hurry." With the sentiment of this country 
in favor of good roads and of federal aid to good roads, powerful, 
widespread, almost irresistible as it is, going to the halls of Con- 
gress and knocking and demanding that action be taken, that action 
cannot be refused; but before that is done there must be something 
concrete about the demand. It will not do simply to say, as we have 
heard said so many times during the past years, "We want good 
roads, we want federal aid to good roads." Everybody agrees that 
those things are sound, that those demands are sound; the point 
now is to go to Congress and say, "Here is the plan which we ask 
you to put in operation through statutory provision. It does not 
satisfy everybody. If we wait until we get a bill satisfactory to 
everybody, this thing never will be done. It must be a matter 
of concession, it must be a matter of compromise, it must be a 
matter of broadmindedness. Selfifilmess and provincialism must 
give way to nationalism, because if we are really a nation we must 
have roads national in character and national in usefulness. Hence 
we come to Congress. Now, what shall be the plan? We have 
liflteaed to an inspiring and enthusiastic address by Mr. Sfaackleford, 
member of Congress, and a most eloquent one by another member 
of Congress, Mr. Borland, and a delightfully, pohshed interesting 
address from the editor. I call you to witness that there must be 
a difference between the intelligence of Mr. Shackleford's constit- 
uency and that represented by Mr. Borland, because they spoke 
about the farmer in an entirely different way; but, Gentlemen, I 
am not in politics, I do not want anj-thing of politics; I am not in 
office nor do I want office, I am not running a newspaper, there- 
fore I cannot speak in headlines, but I can speak, those being the 
circumstances, and say just what I mean, and I mean that every- 
body is agreed that this country is entitled to better roads. I say 
and I mean that everybody is agreed that the federal government 
must and should have a band in their construction, because, as a 
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nation, it must have a national system of highways. I say and I 
mean that the time has come for Congress to act. The thing has 
been thoroughly discussed, exhaustively considered, and it is time 
now for concrete action. The question whether the States should 
control the expenditures within their borders or whether the federal 
government should control them, the question of how much and 
in what proportion the federal government should contribute moneys 
for the construction and maintenance of roads inside the limits of 
separate States, those things have been now so threshed out that 
we know where we stand; if we don't, we ought to know, and I say 
to you that some Ic^lation on the subject is better than no legis- 
lation. Let us avail ourselves now of the conclusions which have 
been reached after intelligent study of the question, let us take the 
intelligent view of a substantial majority of all the people on this 
subject. Now, what is it? I submit to you a plan and I submit 
to you a bill and I will offer, in a moment, a resolution with regard 
to it, which I believe should have the approval of every man who 
has given any thought to this subject, a bill and a plan which I 
believe should be and will be adopted by Congress and made the 
law; a plan and a bill which may need, from time to time, as experi- 
ence teaches, amendment and improvement, but which, in their 
substantial, general features, solve the problem and answer the 
difficulties which have so far arisen. The plan is not my own, the 
bill is not my own; the plan and the bill are the plan and bill of 
Senator Jonathan Bourne, Jr. He has evolved a plan and drafted 
a bill, not superficial, not out of his inner consciousness, but after 
the mo^t painstaking, the most detailed, the most microscopic exam- 
ination of the whole question, and after the gathering of statistics 
which anyone who runs may read and understand and approve. 
May I take your time for a second to give you the essential features 
of that plan? The distribution of the moneys, in the first instance, 
which are to consist of a billion dollars, is based upon a logical, 
scientific apportionment among the States, reached upon the basis, 
not of area, not of wealth, not of population, not of acreage, but 
of all those things. The State which is large does not get an undue 
proportion; the State which is small in area, but great in popula- 
tion, does not get an undue proportion; the State which is wealthy 
does not get an undue proportion, but all those factors entering 
into the determination of the percentage to which that State is 
entitled, give to each State as near as human intelligence can figure 
it out, just the amount which, all things considered, it should have 
for the purpose. I am going to take, because Mr. Shackleford 
mentioned it, the State of Ohio for an illustration. The State of 
Ohio, for example, has an acreage of about 40,750 acres. It has 
taxable property or wealth in the amount of $6,200,000,000. It 
has a population of 4,767,000. There are the acreage, the wealth, 
the population. Then it has of public roads 88,000 miles. Now, 
there have been objections to the taking of any one of those things 
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as the basis for the distribution of money and those objections have 
solid foundations and reason to support them, but this plan takes 
them all, the four percentiles, and takes the average of the four, 
so that while the wealth of Ohio might be much greater than of 
other States, which were entitled to as much mileage of good roads 
as Ohio, another State might ahow disparity on another one of 
those four elements, but take them all together, population, acreage, 
wealth and miles of public roads, and, Gentlemen, you get a basis 
which is fair and equitable to very State in the Union; and taking 
the average of those four bases of calculation, Ohio's percentage 
would be 5-2 of the moneys to be distributed, of the billion dollars 
which is the fund, and that gives to Ohio $50,200,000 to be expended, 
20 per cent a year. How is the money to be raised? The money 
is raised in this way; each State, having a highway commission, 
makes its application to the federal government for its quota of 
the billion dollars and upon its application, it deposits with the 
federal government its State bonds at 4 per cent for the amount. 
The federal government issues against those bonds its own bonds 
at 3 per cent, leaving a margin of I per cent in the federal treasury, 
which, compounded from year to year, will pay off all the State 
bonds in fifty years. The plan is ao simple that it challenges our 
admiration. That sinking fund in the federal treasury pays off 
the State bonds in fifty years and discharges them and the federal 
government returns them to the State cancelled. The federal gov- 
ernment sells the bonds at not less than par, its 3 per cent bonds, 
at popular bidding throughout the country. Now, it does involve 
the proposition that each State must have its highway commission, 
but you know and I know that no road upbuilding will be had until 
each State goes scientifically to work at it and has its highway com- 
mission; the thing cannot be done at haphazard. Then, it is said, 
there are constitutional objections in some of the States against 
issuing the bonds. So there are, but no State can have any good 
roads, under any circumstances, through its own or other efforts, 
without the issuance of bonds; therefore, that constitutional defect 
may be remedied at this time and in this way as well as at any other 
time or in any other way. All this I say for the plan and for the 
bill, which is simple and precise and clear in its terms, and there is 
leas objection to it than to any plan which has ever yet been devised. 
I say it is something concrete and that is the main point. I say 
it is something to which everyone can attach his influence and his 
name and for which we may stand shoulder to shoulder in the pre- 
sentment of it to Congress, and if we do, it we have reached the 
conclusion that this bill in its general features, perhaps subject to 
Bome modification, is what we want, then Congress will give it to 
us. 

Therefore, if you will indulge me I will offer a resolution, which I 
shall ask to have referred to the committee on resolutions which 
has just been appointed, for their consideration and report. 
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The Chairman: Geotlemen the first paper on our pn^am t 
afternoon is, "The Merit System in Road Administration," 
Hon. John T. Doyle, Secretary of the U. S. Civil Service Commissioi 

THE MERIT SYSTEM IN ROAD MANAGEMENT 

By John T. Doyle 

In the good roads movement the merit system is essential, 
public roads constitute a series of great transportation ^sterns which 
should be administered with all the business care and efficiency and 
all the technical skill that would be employed if they were owned 
by private corporations. Instead of that we have the spectacle 
of a hundred thousand or more road officials, most of them elective 
and very few of them required, under existing legislation, to have 
any knowledge of road construction and maintenance or to give 
any considerable amount of their time to the management of the 
roads. It is estimated that more than $150,000,000 a year is b^g 
expended for the construction and upkeep of our public roads. It 
therefore becomes an important economic essential that this great 
outlay be expended under trained, capable and honest supervision. 

Emerson has said that the beautiful rests on the foundations of 
the necessary. There may be abundant appropriations but without 
skilled engineers and freedom from the abuses of the spoils system 
the objects of your movement can not be fully attained. There 
must be feasible and reasonable ways of expending the many mil- 
lions of dollars needed for good roads. There must be intelligent 
supervision by trained and educated road engineers, freed from 
political interference, if the expenditure of these millions is to secure 
beneficial results. Men are rasential for the execution of measures. 
It is through the engineers down to the humblest employees that 
the roads are built and that the government serves its people. 
Practical governing is administration, and administration is the work 
of the civil service. Whatever will increase the integrity and effi- 
84 
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ciency of the body of employees will increase the admiQistrative 
ener^ of government and further the attainment of the ends for 
which government is instituted. The power of the govemment to 
cany on plans for the public good depends upon the intelligence 
&nd efficiency of the persons whose services it must employ. The 
efficiency of the civil service therefore touches to the utmost limits 
all that the government may be called upon to do. 

Everj' advocate of good roads should be an advocate of the merit 
system as the vital means to an end. The need for an adequate 
lystem of administration such as will insure economy and efficiency 
in the highway bureaus needs to be emphasized. The problem ia 
a technical one. It relates to securing the best qualified employees, 
Iheir systematic training, the removal of those who do not measure 
up to a proper standard of efficiency, the correction of defects in 
organization and conditions of employment, the comparison of results 
with outlay, the measurement of service and its correlation with 
pay, and the collection of information concerning the service for the 
use of the responsible executive officers. The part that the civil 
service reform system takes in this problem is as an aid to the 
appointing power in testing the character and htness of candidates 
for employment, irrespective of their politics; seeing to it that em- 
plo>'ees do not indulge in political activity, and in maintaining an 
efficiency system upon which promotions and removals will be based. 
Tlie main essential is to take the management of the public roads 
out of politics, to secure skill, honesty and efficiency in the expendi- 
ture of the funds for their maintenance, and to ensure stability of 
administration independent of changes in control by political parties. 

In the classified service of the federal government great advances 
have been made under the merit system. About 300,000 positions 
in that service and as many more in nine States and about 250 
cities which have adopted that system, are taken out of politics 
and are subject to competitive examination. As governments grow 
imd their technical activities expand, it becomes increasingly neces- 
«aiy in the maintenance of free institutions to guard against political 
Abuses and to procure the highest grade of employees who are will- 
ing to work for the salaries paid. 

The merit system of appointments was adopted in the federal 
govemment and in the State and city services of New York and 
Massachusetts nearly thirty years ago. The beneficial effects of its 
enforcement and of its continued development and increasing appli- 
cation are now more than ever apparent. Appointments and re- 
movals in the more than half million positions in the parts of the 
service under the merit system of the nation, States and cities are 
witjidrawn from politics and made with increasing regard to the 
interests of the public service, and a higher order of character and 
efficiency is manifest in those services. The popular approval of 
the merit system as a means of securing economy and efficiency and 
of suppressing abuses due to improper political influences is nearly 
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universal without distinction of political faith. The American peoj 
are satisfied with the results of that system and there is no longer 
any organized opposition to it. 

The merit system has been the means not merely of supplying 
qualified technityil experts and of opening a worthy career of public 
employment to them, but of ^ding the orderly development of 
technical work in the public service which was not possible under 
the debasing mfluences of the spoils system. Since the adoption 
of the merit system there has been an enormous expansion of tech- 
nical activities in the Nation, States and cities and a wider fi,eld of 
usefulness has been opened to persons of technical education, with 
tenure based solely upon fitness. The public service is becoming 
more inviting as a field of employment, and on its technical side 
offers opportunity for research and broadening of training. 

Many technical positions require not only h%h expert knowledge, 
but also high expert administrative ability; and the examinations 
held for them are systematic and thorough inquiry into the edu- 
cation and training of candidates, their achievements, experience 
and success in handling men, and ability in executive affairs. These 
qualifications are considered by examiners who are themselves recog- 
niaed authorities in the subjects embraced. The securing of com- 
petent experts to carry out the details of administration should no 
longer be left to the discretion of those in authority to be affected by 
personal and political interests and prejudices, log-rolling and par- 
tiality. It was this uncontrolled selection that led to the spoils 
system. The time and efforts of those directing large enterprises 
should be given to the higher problems of their profession and should 
no longer be expended in the distribution of patronage and elections 
corrupted by seekers for public office. The better way is to leave 
the investigation of the character and fitness of candidates to skilled 
experts under an orderly procedure. 

An an illustration of the methods of testing fitness by competitive 
examination followed by a period of probation, let us take the exam- 
ination for senior highway engineer in the federal service, the entrance 
salary for which position ranges from S2220 to $2700 a year. The 
duties of this position involve the superintendence of the construc- 
tion of object-lesson roads of various types throughout the United 
States. In addition these engineers are called upon to inspect roads 
and investigate road-building material in counties for the purpose 
of reporting upon a system by which the best administration, con- 
struction and maintenance of county roads may be secured. They 
are also expected to inspect roads locally and to advise in regard 
to their improvement, and also to address road meetings. Entrance 
to this examination is limited to technically educated men who have 
had at least five years' actual experience in practical highway e 
neering work. Applicants are not required to appear at any p 
for examination, their relative qualifications being determined m 
their own statements under oath concerning their education, < 
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ence in higliway and general engineering work and in debvering 
lectures and addressing meetings, and from statements concerning 
their capabilities secured from persons acquainted with their work. 
This ia rather an investigation into the qualificat'ons of applicants 
than an examination. The applicant is required to give the names 
and addresses of five persona unrelated to him who have personal 
knowledge of his education and qualifications and who will answer 
questions regarding him. Inquiries are made of these persons. He 
is next required to submit a statemeot of his general education and 
technical training, the institutions where he has studied, the time 
spent and dates, courses pursued, and degrees, if any. conferred. 
He must state the material facts in his career, telling of his occupa- 
tions and also submit a statement of the professional and technical 
experience he has had along highway engineering lines, and when, 
by whom, and the class or character of work upon which he was 
employed in each case. He must also state what experience he 
has hod m executive capacities, giving full details as to the number 
of men under his supervision, and the degree of personal responsi- 
bility involved in each case. In the marking bis education and 
training have a weight of 4 in 10 points; professional and technical 
experience and fitness, 5; experience in delivering lectures, 1. For 
some positions oral tests are also required to give the examiners a 
bett«r knowledge of the personality of the candidate but this is 
not required of the engineers. This type of investigation furnishes 
essentially the same bases of judgment as those which an ordinary 
employer of men would use in inquiring into the fitness of applicants 
whom he does not personally know. 

Appointing officers who have had experience in employing men 
through these examinations recognize that competitive tests are 
better than those heretofore employed. In Philadelphia the chief 
of the bureau of highways and street cleaning, an office with a salary 
(rf $6000, and nine assistant commissioners of highways, have been 
appointed by competitive examination. Experience in that city, 
and New York, Chicago, and other municipalities demonstrates that 
the competitive system is adapted to the highest administrative 
and expert places in city governments. 

Recently Congress has authorized the expenditure by the bureau 
of public roads of a fund for the building and maintenance of short 
Htretches of tjjpical roads in the various States of the Union, and the 
civil service commission has been called upon to hold an examina^ 
tion to provide a road patrolman, whose duties will be the care and 
maintei^Ge of such a stretch of road. This being practically a 
skilled laborer position, applicants were required merely to submit 
to a physical examination and their relative qualifications were 
determined from the results of this physical examination and a 
consideration of their statements of training, experience and gen- 
eral fitness. E^h applicant was required in advance to show that 
he was provided with proper equipment, including horse, cart and 
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implements for properly canng for the road. Receipt of applic»-a 
tionB for this examiDation was also limited to persons living within 
half a mile of the stretch of road to be maintained- The compensa- 
tion for this position was 8720. 

Early in the current year the commissioD held an examinatio 
to provide eligibles for filling a position of lecturer on road economio 
Thia examination was limited to women, the duties of the positio 
being to address women's and children's meetings in the interes' 
of good roads with the object of producing and encouraging j 
interest in the good roads movement among women and ctuldru 
An effort was made to secure the services of women who have ha 
experience in lecturing, teaching, traveling and writing for publ 
cations, and special emphasis was laid upon experience in teaching 
on the economical, hbtorical and social side of road improvement. 
This examination was of the non-assembled type, the relative quali- 
fications of the applicants being determined upon their statements 
concerning their education and experience, together with copies of 
their publications or a thesis on good roads, and additional infor- 
mation concerning their fitness secured from persons acquainted 
with their work. 

From time to time vacancies occur in the technical and scientific 
force of the Office of Public Roads, requiring an examination to 
fill such positions. Among such examinations in recent years has 
been one for expert tracer and bridge draftsman at entrance salaries 
ranging from $1200 to 81500, and one for assistant chemist at sai&- 
riea ranging from $1800 to $2220 a year. In the former, three years' 
experience in engineering work or drafting was required for admission 
to the examination, unless a person was a graduate of a technical 
school, in which case one and one-half years' additional experience 
was required. The examination consisted of methods of designing, 
lettering, drawing and training and experience. An assistant chem- 
ist examination was of the non-assembled type, covering education, 
experience and publications or a thesis. For this examination a 
chemical or chemical engmeering education was required. The du- 
ties of the position to be filled consisted in the testing of materials 
for use in road construction, laboratory and field research upon the 
behavior of these materials in practice, and such other phases of 
chemical engineering as apply to the construction and maintenance 
of highways. 

In connection with the good roads exhibits of models of sections 
of typical roads, which exhibits are sent by the Office of Public 
Itoads throughout the United States, the commission was recently 
called upon to provide a modehnaker, capable of making such models 
of roads, culvwts, bridges, etc. The salary for the position is from 
$1500 to $1800 a year and the relative qualifications of the appli- 
cants were determined from their trtuning and the work which they 
had accomplished of a similar kind to that required in the position 
for which the examination was held. 



MERIT 8TSTEM IN ROAD MANAGEMENT 89 

Within the i>a3t month the commiBsioD held an examination for 
mechanical engineer at $3000 a year for the Office of Public Roads. 
Tlie duties of this position will be to initiate and cany on research 
in the tield of engineering, particularly in conducting traction teste 
on highways. Application for this examination was limited to per- 
sona who have received a mechanical engineering education and 
who, in addition, have had at leaat five years' practical experience 
in mechanical engineering, including some practical experience in 
conducting traction tests. Their relative (guahfications for the posi- 
tion will be determined from their statements of education and 
experience, from their publications, and from statements secured 
from third parties concerning their fitness for the position. 

The position of assistant director in the Office of Public Roads 
has recently become vacant by resignation and the commission has 
been requested to hold an examination to fill it. An examination 
will be announced in the near future to &11 this position at $3500 
a year. The duties are largely administrative and supervisory and 
entrance to the examination will be limited to persons having an 
ei^ineering education who in addition have had extended experi- 
ence in highway engineering work. The relative qualifications of 
the applicants will be determined from their statements of education 
and experience, both in highway engineering and in supervisory 
positions, and from a consideration of their publications together 
with statements concerning their fitness for the position secured 
from persona acquainted with then work. 

High grade experts of mature experience do not like to exchange 
steady private employment for State and municipal service as con- 
duct^ today, with short or uncertain terms of office, during which 
Uiey are subject to dictation from politicians. They cannot allford 
to give up a certainty for an uncertainty and to exchange a repu- 
table engineering practice for a pohtical job. Those engineers who 
do accept these positions are under strong compulsion to be poli- 
ticians rather than engineers. They are forced to look out for their 
own selfish interests at a time when they should be directing their 
full energies toward the efficient discharge of their duties. A man 
may be a good politician or he may be a good engineer but he is 
rarely both. Where, however, positions are made practically secure 
and where successors can only be chosen by a method from which 
favoritism is eliminated and sufficient powers are granted them, 
well qualified experts do not hesitate to submit to an inquiry into 
their fitness. This is not only true on the continent of Europe but 
has proved true in this country as, for instance, in Chicago, where 
the city engineer, the engineer in charge of bridges, the city auditor, 
the chief street engineer, the building inspector in chief, and the 
chief librarian, with salaries ranging from $3000 to $8000 a year, 
have been appointed under civil service rules. These competitive 
tests have also been successfully used for heads of bureaus in New 
York State and City, in Philadelphia, and in the federal service. 
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These tests are found to attract men of the highest caliber i 
the salaries are on a commercial basis, Where Buch systems have 
been in operation for a number of years, there grows up, as there 
has in England and Europe, a large body of municipal experts in 
the various branches of governmental activity, who begin their 
careers in cities of moderate size or as assistants in lai^e cities and 
by promotion from one city to another or within the same city, 
reach the highest positions. 

The United States army engineers are an example as a profession. 
They have nothing to do with the initiation of tlieir work except in 
the way of advice or of the appropriation of funds and all their 
expenditures are carefully scrutinized by an auditor and a comp- 
troller, who disallow any item not strictly within the appropriation 
and law. A very little of the vast sums which they administer baa 
gone for corrupt purposes. The Panama Canal and our great water- 
ways of commerce are splendid tributes to the genius of army engineeiB. 

Public attention should be called to the opportunities for youth 
in the profession of road engineering as a career. Road biulding 
should be a career and not a mere makeshift. In the making (rf 
surveys, the preparation of plans, estimates and specifications for 
bridges, a high order of technical ability b requisite. In providing 
adequate drainage systems, in the selection of road materials, in 
making the dimensions of a road conform to a given standard, a 
great deal of practical and expert knowledge is necessary. There 
is scant provision in the way of schools for training such engineers, 
except as is carried on in the federal bureau of public roads or where 
courses of instruction have been introduced in small ways in uni- 
versities. Columbia has recently introduced a graduate school of 
highway engineering and if there is a pubhc demand for men quali- 
fied in this profession other universities will supply like schools. 
The Office of Public Roads under the federal government has a 
corps of civil engineer students, recruited from competitive exam!- 
nations held by the United States civil service commission. These 
positions are limited to young men who have received a tecbnicfkl 
education and who desire to enter road engineering, and are designed 
to offer practically a post-graduate course in engineering to such 
students. Part of their time is devoted to oflSce and laboratory 
work and the remainder to practical road building in different parte 
of the country. The position pays $720 a year and from among 
these young ei^ineers many of the highest places in the Office of 
Public Roads are filled- 

A standard of administration will be developed in time and gen- 
erally adopted. Such a standard will require the enactment of civil 
service laws by the remaining States, under which it will probably 
be necessary that the county board of commissioners or supervisors 
should retain the power of appointment of local road officials but 
their appointees will be required to meet the tests and conform to 
the regulations prescribed by the proper State department. 
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fact tliat there existed a body of trained experts to cany on the 
work with a well-planned aystem of administration would inspire 
the public with confidence that the vast sums necessary for appro- 
priation will be wisely expended and not constitute a bribery chest 
for political spoils. 

The State and city governments which do not have merit laws 
should be urged to follow the ejicample of the national government 
and the larger States and cities and place their services upon a merit 
basis. Because of the efGcieney and stability in the administration 
of the executive civil service in the national government and its 
freedom from political abuses the public is looking more and more 
to the national government to do things which under our scheme of 
govermnent properly should be done by local authorities. It is 
urgently necessary that the local governments should realize their 
duties and responsibilities in this regard. The demand is wide- 
spread that the people shall be efficiently served, that their common 
affairs shall be honestly and intelligently administered, and if the 
local authorities do not meet this demand there will be increasing 
centrahsation in the government of the nation. 

The Chairman: The next speaker on the program was to have 
been the Hon. James R. Marker, State highway commissioner of 
Ohio, but he is unable to be here this afternoon and we will move 
on to the next part of the program. It has been my experience in 
various organizations that the secretary is a very important mem- 
ber, and in the language which prevails in this town, in describing 
him I would say that he had to be the pitcher and tlie catcher and 
on first base and second base and third base and in the field and 
stopping everything that goes wrong and seeing that everything 
goes right. I am sure that Mr. Pennybacker, if his services and 
bis words of wisdom were to be expressed in dollars and cents in 
his name, he would be called "Million Dollar Backer" instead of 
Pennybacker. We will now listen to Mr. Pennybacker, his subject 
being a plan for simplifying road legislation in the States. Mr. 
Pennybacker. 



A PLAN FOR SIMPLIFYING ROAD LEGISLATION IN 
THE STATES 

By J. E. Pennybacker 
Secretary American Highway AssocicUion 

Some years ago I bad occasion to have a bttle talk with a book- 
keeper in a railroad office, and while I was taUdng to him, a man 
came in and shook hands with the bookkeeper and said, *'I am very 
1 to see you, General;" and after the man left, I said, "Why 
i he call you General? I didn't know you had such a title. 
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"Yes," he eays, "I'm general bookkeeper." Now, there are sec- 1 
retaries and secretaries. Yesterday you heard a aecretaiy who has 
given a great deal of prestige to the title of secretary, and then there 
are secretaries who bury themselves back in a comer somewhere 
behind a lot of papers and register delegates and do things of that 
sort, but who do not aspire to the dignity of appearing before the 
delegates on the lecture platform- That is the kind of a secretary 
I am. I am not going to attempt to make a speech; I am going 
merely to make a sugge^stion to you and, following the rule of news- 
paper men who say, "Tell the story in the headlines." I am going 
merely to give you the headlines. The plan I have to sug^st b 
this; that this American Road Congress constitute a committee 
which will be charged with the duty of conveying to the gove-mors 
and legislatures of the several States, a proposal that each State 
designate an official or a commission to codify and assemble the 
road laws of the State. That is the first step. Second, that that 
official or commission be authorized to become a member of an 
official interstate commission composed of similar officials or com- 
missions and that these men proceed with this great mass of infor- 
mation which they have gotten together, to boil it down and to 
recommend to their respective States, the simplest, most clear-cut, 
most politically free road legislation that can be conceived. Now 
we all know that for over a hundred years, such of the members 
of State legislatures and particularly of the new members, who 
knew little of parliamentary law and less probably about roads, 
would introduce road bills as a last resort when they could think 
of nothing else to attract attention from their fellow citizens. The 
result has been that the read legislation in all of the States has 
grown piece by piece, just as you see some old houses that have been 
built, first one room and then two and then three and then a second 
story and then another story, until you have a ramshackle building 
that presents all the styles of areldtecture from Queen Anne, as they 
say, to Mary Anne. Now it is almost impossible for the men who 
are actually students of road legislation in their own States to keep 
up with what laws are in actual effect in the State. I talked to a 
prominent road man some time ago who said that road contracts 
were held up in his county because tbey could not tell under which 
of three classifications the road came and a different financial plan 
applied to each one. We all know that the greatest bane of road 
administration in this country is politics, and the only way we can 
remove it from politics is to have a plan suggested by this non-par- 
tisan, unbiased, interstate commission which will combine the best 
features of every State kw and recommend to their respective States 
that which is applicable to them. In the first place, they will find 
that there are certain features which are common to all the States. 
They can lay that down as a foundation, basic principle. They 
will then get on up with their structure until they come to a point 
where the conditioos in the States are dissimilar and they must 
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change, liave tbis sort of a law for Massachusetts and tbis sort of a 
law for Mississippi. For example, Massachusetts might aay, when 
it comes to legislation for working convicts on roads, "That will 
not apply to conditioni^ in our State; we don't have the climatjc 
conditions, and we don't have the same tj'pe of labor you have in 
Mississippi." On the other hand, Mississippi might say, "Convict 
labor on road work is for us the moat effective, equitable and prac- 
tical use of the convicts," and so there you come to the lines of 
diversion. Now the man from Massachusetts will proceed along 
his own lines to write in the legislation which is appUcable to bis 
State; the man from Mississippi will write in the legislation which 
is applicable to his State, but the man from Massachusetts may 
find that the man from New Hampsbire and the man from New 
York can give him some very valuable points in framing the law 
for Massachusetts. The man from Mississippi may find that the 
man from Georgia and the man from Alabama can give him some 
€3ccellent points for inclusion in his law, and so, with this unbiased, 
non-partisan commission recommending a system of legislation free 
from politics, you will have the best possible chance of putting through 
the legislature of the State the laws for which we have been waiting 
for over a hundred years. Now, the American Bar Association, 
under whose auspices tbis meeting is held this afternoon — if I am 
incorrect in this, please correct me — has a committee on uniform 
legislation, hasn't it? 

The Chaibm.*.n: Yes, Mr. Terry is chairman of the committee. 

Mr- Pennybackeh: Therefore we know it must be a good com- 
mittee. When such a commission has completed its labors and 
recommended to the State the legislation that should be enacted, 1 
have no doubt that the entire power and force of the American 
Bar Association will be thrown back of that legislation and put it 
through in spite of all the obstacles that petty local politicians may 
oppoee to it. I am not going to make a speech. I think I have 
given you clearly what I have in mind. It may not be worth while. 
I had a friend in Washington, a newspaper man, who would always, 
after talking for hours and talking everybody to death, wind up by 
saying, ''Well, boys, I guess I'll go up to my room and write a little 
rot." He was asked, "Why do you say that? Why don't you say, 
'I am going to write a little,' we aU know what you are going to 
write." I will give you the suggestion for what it is worth and 
Mr. Huston, who is chairman of the Ohio commission for State road 
laws, is here prepared to tell you how tliey are going about it in Ohio, 
and I earnestly hope that tbis session will take steps to get some 
such plan under way, because, after all, the problem is not merely 
to solve the problem of national legisktion, but it is equally impor- 
tant to solve the problem of State legislation. 
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The Chaihman: Ohio has produced two o( the greatest meu 
this couDtry has ever seen. I am proud to say that one of th«ii 
is today president of the Association I represent. We will be vetj 
glad to listen to Mr. Archibald H. Huston, of Columbus. 

ADDRESS BY ARCHIBALD H. HUSTON 

Mr. Pennybacker rather misstated the facts when he stated tha^ 
I was here prepared to say what the Ohio commission, appointed to 
revise the road laws, is going to do. His story about the house 
built of many rooms, many sizes, many shapes and many colors 
might apply to the road laws of Ohio. I have said on two or three 
occasions that Ohio is a prolific State. Among things we raise are 
pickles, and a gentlemen from an adjoining State is advertising fifty- 
seven varieties of Ohio grown pickles. We in Ohio have fifty-seven 
varieties of road laws and it takes one lawyer to interpret them and 
four judges to decide which law is applicable to any particular piece 
of road that the people may undertake to con-struct. Now, the 
commission appointed by the governor, in accordance with & legis- 
lative act, has merely begun its labor. They are seeking informa' 
tion. They come here to Detroit in a body to seek information; 
to listen to what may be said, and with the desire to take home with 
them valuable su^estions. The commission has gone, I might say, 
just this far; it has decided unanunously that, so far as possible, 
the various road laws of the township, the road district, the county 
and the State shall be uniform in their plans of construction and 
in tbeir plans of operation. In that part of the law providing for 
State-aid or State construction, will be extended a hand to the 
federal government seeking federal aid for federal roads. Further 
than that we have not been able to decide just what plans or what 
course to pursue. We have sought information from every State 
in the Union. Ohio, while one of the oldest States in the Union, 
has gotten its road laws into a very chaotic state. As Mr. Penny- 
backer has properly said, a great many legislators, lacking something 
else to present, would present a road bill applicable to their particu- 
lar district and suited to the wishes of their constituency and I can- 
not help but say, in accordance with Mr. Pennybacker, that there 
is a great need of uniformity. There is that same need of uniform- 
ity of State laws applicable to reconstruction and maintenance of 
roads that there is to other laws. There is a commission in existence, 
of which Mr, Teriy here is chairman, on uniform taws and uniform 
legislation, and I believe that I can say truthfully that some of the 
best laws for the citizens of Ohio that have been enacted in recent 
years are those laws recommended by Mr, Terry's commission. I 
do not know of but one or two States, for example, that turned 
down one veiy important law (that is the warehouse receipt act, 
so-called in which 1 happened to be personally interested} that was 
recommended by this conmiission on uniform laws. It is 
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able to suppose that the Bame is true of road legislation, and I most 
heartily endorse, and am sure the commission will stand with me 
ID endorsing Mr. Fennybacker's suggestion of a joint commissioD, 
an interstate commission, to undertake to codify and rewrite the 
laws of the various States and get them on a uniform basis. Gentle- 
men, permit me to take this opportunity to eJrtend to you all an 
invitation to offer, and we beg of you to give us, any suggestion 
that you may have looking to the betterment of the road law situa- 
tion in the State of Ohio. Our room is No. 318 at the Pontcbatrain 
Hotel and we will be glad to welcome any of you there and hear 
any suggestions you may have to offer. I thank you. 

Mr. Penntbacker: Mr. Chairman I don't like to inflict myself 
upon this audience twice in so short a space of time, but one of our 
troubles has been that frequently if an idea is either good or bad, 
it dies in the meeting. Now I want to make a motion that the chair 
be authorized to appoint a committee of five to confer with the 
rammittee on uniform State laws of the American Bar Association, 
for the purpose of ascertaining if any feasible plan can be worked 
out in a cooperative way with this committee on uniform laws, 
looking to the submission of some plan to the governors of the States 
and the legislatures of the States. Therefore I move that the chair- 
man be authorized to appoint such a committee. (Motion seconded.) 

The Chairuan: GentJemen, you have heard the motion. I 
would suggest that it might interest you, I am sure it will, to listen 
to a few words from my brother and friend, Mr. Terry, who is chair- 
man of our commission on uniform State laws. Mr. Terry. 

ADDRESS BY CHARLES T. TERRY 

This makes me distinctly a repeater. You had to listen to me 
this morning, those of you who were here, but 1 am always and 
everywhere glad to speak on the subject of uniform State laws. I 
am going to be very brief and I am going to make my points and 
then I am going to stop. I don't know much about public speak- 
ing, but there are three cardinal rules which I do know are good 
rules, and one is that a speaker should stand up so that he may be 
seen, and the next is that he should speak up so that he may be 
beard, and the third b that he should shut up after he has finished. 
Now there is one trouble recognized everywhere I think in our 
country, about our system of government, our dual system of gov- 
ernment, whereby the federal legislature, called Congress, is enact- 
ii^ laws applicable throughout the whole country on various sub- 
jects, and each separate sovereign State is at the same time enacting 
laws for that particular State, which laws may be at variance with 
the laws on the same subject of every other State Eind also at variance 
with the laws enacted by Congress on pretty much the same subjec^^ 
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SO that at times no mdividual can know wbere he stands with ref» 
ence to any particular right or any particular crime which may 
have been defined by statute. I find that confusion nowhere in 
clearer fonn than in reference to automobile laws and road laws. 
Any man who happens to pass over the imaginary line between two 
States in this day is more than likely to become a criminal without 
the slightest consciousness on his part that he is becoming such. 
Now, that is an absurd situation. It is not consonant with common 
sense: it contravenes all reason, because I submit to you that there 
is no such distinction between one community of this country and 
any other community of this country, no distinction arising from 
geographical positions or climate or social situation, which would 
justify the enactment and enforcement of different laws, different 
jurisdictions, regulating the use of the highways by the automobile, 
for example. What is necessary for the protection of the highways 
in California is equally necessary for their protection in Michigan, 
and vice versa, and yet you put the various laws of this country in 
parallel columns and see what you will find. No man possibly could 
know them all; no one possibly could obey them all, because if be 
kept in mind and obeyed implicitly one law, he would be violating 
another law, the law of another State when he has passed the imagi- 
nary line which divides two States, and there you are. I say it is 
an unreasonable, an outrageous, an absurd situation. Now that 
situation has got to be cured in some way. There is no ai^ument 
for any but a unifonn law governing that same subject in all of the 
States of this country. That applies not only to automobile laws, 
that is to aay, laws regulating the automobile; it applies to many 
other subjects It applies particularly, as has been suggested this 
afternoon, to the road laws, I mean the laws not regulating the use 
of the roads, but regulating the construction and mainteaance of a 
system of roads, and that is the topic upon which we are at the 

E resent moment. What would be said, for example, if every State 
y statutes required a different gauge for the steam railroads or the 
electric railroads of the country, so that the gauge in one State 
would be 4 feet, in another State i\ feet, in another State 3| feel, 
in another State 5 feet, and so on. It would simply mean that 
there could be no interstate traffic on railroads, which use rails, at 
all, because the locomotive and cars coming to the border of New 
York and intending to go into Pennsylvania, could not go on because 
there would be a difference of several inches between the gauge of 
the two roads. The commerce of the country would be strangled; 
there could be no such thing as national commercial transactious 
and yet that ^tuation would be no more ridicuous than to have laws 
governing matters of interstate interests, variously and divergently 
providing for the other operations or transactions of citizens of the 
country. Now we talk about States' rights which could interfere 
with the enactment of uniform laws. If they did, they would not 
be any longer States' rights, they would be States' wrongs. It," 
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ft matter of common sense that things which are of general appli- 
cation should be governed by general, uniform State hiws. Well 
DOW, there is a way of obviating this difGculty. It so happens that 
not only the American Bar Association has at the present time a 
oommittee whose duties are concerned exclusively with the making 
nniform of the laws of the various States on subjects which common 
tense indicates should be uniform, but the American Bar Association 
twenty-five years ago gave birth, through its committee on uniform 
Btate laws, to a separate body, a body composed of the official repre- 
eentatives of the States, appointed by the Governors of the States 
to devote their time and energies and what capacity they have — 
let me say, in parentheses, without compensation — to the unification 
of the laws of the States on matters of interstate interest. It so 
happeos that I have been for some years the representative of the 
State of New York in the general national body which is called the 
Conference of Commissioners on Uniform State Laws. We have 
taken hold of many subjects, ranging from marriage and divorce 
to the subject which was referred to by the Itist speaker, warehouse 
receipts. Our uniform negotiable instruments act, for example, has 
been enacted in every State, territory and federal district of this 
Wuntry except one. I mention that simply to demonstrate that 
the thing can be done, because it has been done. Now it only 
remains for me to say that the committee of the American Bar 
Association on uniform State laws and the Conference of Commis- 
rioners on uniform State laws will be very glad indeed to coSperate 
with your committee to secure, as far as may be, uniform laws on 
this subject of road building, road maintenance and road legislation 
and r^ulation and all the incidents which go to make up the details 
(rf this movement which is so powerfully backed and so powerfully 
carried forward today as illustrated by this convention. Thank 
you, Mr. Chairman and Gentlemen. 

(Mr. Pennyhacker's motion was then unanimously adopted,) 

The Chairuan: Mr. Kenyon, the President of the Indiana Road 
Association has given great thought to the subject of road l^isla- 
tion, and I am sure will interest you. 

.\DDRESS BY CLARENCE A. KENYON 

President Indiana Road Association 

I had no expectation of being called upon, but road legislation is 
& matter that I am very much interested in and I am sure that 
you are, and that anything I might say that would be in the nature 
of information or suggestion that will help you, will help the cause. 
If thb commission has or will recommend a bill or a series of bills 
Uiat they can send to the various States recommending such bills 
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as legislatioQ that would be suitable for the various States, I i 
sure that we will be very glad to receive it in Indiana. I 
recently in London attending the International Road Con}, 
There were thirty-nine countries of the world represented thei 
Everyone was asking what are we going to do with our roads, th^ 
are wearbg out, what kind of legislation shall we enact, and whf^ 
kind of construction shall we adopt? What is the best? And so 
this great congress of experts, consisting of over three thousand 
members, were devoting their attention to these questions. I will 
give you an idea of how they proceeded. They started out montJis 
before the congress met, and said to each country, "Select your 
best man upon the matter of legislation or organization for roada 
as well as on other road questions, and let him submit a paper;" 
these papers were sent in and translated into the three languages 
that would be used. All the papers on any one subject were given 
over to a reporter or a series of reporters, to go through them, and 
report what was the consensus of opinion from those papers. Those 
conclusions were then presented to the congress and were open for 
acceptance, amendment or rejection. This one question of organ- 
ization and legislation took more time and attention of that big 
congress than almost all the rest of the questions put together. 
The engineers could solve the question of construction, material 
and maintenance, in a way, but when it came up to the question of 
oi^aniiuition, laws, the raising of money to pay for roads and so on, 
they were at sea. Some thought one way, some thought another, 
just as we here, as was apparent this morning. Here is Mr. Shackle- 
ford with one idea, here is Mr. Borland with another idea, and when 
we were at Washington two or three years ago we found sixty-two 
bills in Congress on national aid, each with a different idea. To 
get the minds of the people concentrated on any particular plan 
seems to be difficult, so in each 8tate we have the same trouble, 
and I think if this committee that these gentlemen are working 
with, can outline a law or laws that they can recommend as uniform 
for all the States, it will be very acceptable, and the quicker the 
better. One principle that I might say, they were united on over 
there in Europe was this first, that the unit of organization should 
be large enough, in every instance, to properly finance a road and 
provide for an adequate staff of expert men to properly construct 
and maint^n it. The very statement of it seems to be true, doeen't 
it? All the laws should be built upon that idea. The next prop- 
osition was, that no road should be built where there was none 
needed, and, as a corollary to that, no roads should be built that 
costs more than the necessities of the road demand, and as a part 
of that same thing, this proposition, that no road should be con- 
structed when the unit can not afford to construct it well enough, 
to bear the traffic that is going to pass over the road without exces- 
sive raamtenance chains. These seem to be very simple things, 
don't they? They appeal to everyone as being true, and yet, ; 
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we in this country, not building thousands of miles of road just 
Bimply because of its cheapness, S1500 a mile, and $2000 a mile 
roads, that will be destroyed in a few years, before the bonds, that 
are issued to ptw for them, are paid. Why. in Indiana, where we 
have the idea of extreme localization, each township has the power 
of issuing bonds to build roads. The oounty cannot issue a single 
bond or appropriate any money to build a road, the State cannot 
issue a aingle bond or appropriate any money for building a road, 
under our law, so that every road that is built must be paid for by 
the township. The large cities are exempt. See what it has done. 
Take the little county of Park over in the western part of the State; 
I think the largest place in it is the county seat, Rockville, which 
has about 4500 people, and yet they have over 650 miles of roads 
that have been built, and paid for by mortf^age and bond issue 
running from ten to twenty years against the land in the townships 
of that county. They don't need all that road, built at the coat 
it was built, any more than a dog needs two tails. In my opmion 
they could get along with very much less road; in other words, they 
violated one of the cardinal principles that the London congress 
adopted which I was speaking about a minute ago; they had the 
very small unit of organization, a township. The unit was so small 
that they had to look to the casual man that was elected as road 
supervisor, or county commissioner every two or four years, to 
admiiuster it. How could they get on adequate force of experts, 
or bow could they properly and economically finance with those 
BRiall units? They can not do it. They have issued the bonds, 
and do not properly keep up the roads. The result is that the 
roads are being destroyed, aod before those bonds are all pud, the 
roads will be worn out. A demand for new roads comes along, and 
they cannot issue any more bonds, because the bonds issued for 
those that have been destroyed, have not been paid. That is the 
difficulty we meet with in this country, so I say we will hail with a 
great deal of delight and pleasure the report of a committee that 
will recommend such laws for general adoption by the States as will 
answer these problems. If we follow the idea, that a road should 
be so well built that it will answer the demands of the trafBc that 
may be put upon it we will get somewhere. I saw an instance in 
England; there was a road running down in Shrewsbury, which had 
a very enthusiastic local community, a very competent civil enp- 
neer; those people wanted the road maintained; it was merely a 
macadam road; it cost S750 per mile per annum to maintain that 
road, and yet those people permitted themselves to be taxed suffi- 
ciently to maintain that road, rather than not have it, They wanted 
the autobus service that a fanner had started where the people 
could pay as you do in a street car, and ride backwards and forward 
through that county. Of course there was plenty of land in that 
countj', that is not anywhere near the road, but still they could 
go a mile or two to the road and then go a long way by just getting 



S^.'^«l«)l- 



100 



AMERICAN ROAD CONOBESS 



into aD autobus, for 5 or 10 cents. On another road running to ' 
Maidenhead, another engineer, than whom they said there was none 
more competent, as engineers go, but who had the advantage of a 
larger unit, a general road board. He s^d there was no use doing 
the uneconomical thing of trying to maintain the road at the big 
cost of $500 to S700 a mile, we must reconstruct the road and put 
a surface on that will be adequate. They followed hie advice and 
did it, and the general road board, like the national government, 
contrilauted to the construction of that road. After the road was 
finished, they found it was only costing £5 or $25 per mile per 
annum to keep it up, instead of $750 a mile. That is the thing 
I say we need in this country. We ronat balance the cost against 
the maintenance, to make the road economical to maintain, and 
our system of administration should be so timed, that the tax is 
properly and equitably distributed, then you will find the people 
in this country just as enthusiastic, patriotic and anxious to have 
good roads and willing to pay for them as they are in England or 
any other country. I think this conveys the idea that I have upon 
this subject, and I again repeat that we, in Indiana, will certainly 
welcome the report of the committee, and 1 hope we will get copies 
of it at the very earUest date possible. Let me tell you another 
thing: just for a moment; many of you are not from Indiana and 
don't have the troubles we have there. We have 92 counties and 
1017 tosvnships in the State, which hEis an area of 35,000 square 
miles, in round numbers. Can you think it possible that, with that 
area, we would have 6500 road officers, men concerned with the 
building and maintenance of roads? Well, we have. It does not 
seem possible that you could get such a force in our country that 
would be competent. You know we could not. We haven't, and 
yet they are men that are anxious and willing to do their duty, but 
they don't know; the unit of administration is so small, that it 
cannot be properly financed and they get no aid from the State, 
and while they get aid from the county in the way of maintenance, 
they get no aid from the county in the way of construction. Here 
are three commissioners from each county— 92 counties, 276 officials 
right there, then there's 92 county surveyors, and the county sur- 
veyor does not have to have any other qualifications than merely 
being a voter and a citizen of the county. I have known drug clerlm 
and men working in a hardware store to be elected county sur- 
veyors. The unit of administration is so small that you do not get 
competent men, you do not get the thing that the London Congress 
was insisting upon, a competent staff. Then each county divides 
their roads, they call them improved roads, up into districts and 
allows the county commissioners to employ a man for each 10 miles 
of road, as a sort of a foreman to look after them in the spring and 
fall, and then we have this 1017 townships with one trustee for 
each township; each township then can have from two to six super- 
visors, according to the size of the township; there are 2500 of them. 
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They get $2 a day for sixty days, there's $120 each, imagine the 
large sum paid out in salaries to this 6500 men over the State. Can 
you imagine them as a competent staff? There's no direction, no 
head, no harmonizing of effort, and such are the troubles we have 
in Indiana, and I have no doubt to a lesser extent they have that same 
trouble in other places, and when I told that to the London Road 
Congress, there was just one shout of "Ha! Ha! can that be pos- 
sible?" No country in the world has any such extreme localization 
as we have in Indiana and I hope no other States have, so you see 
the necessity of wiser laws. Give us the report of the conmiittee. 
Gentlemen, I thank you. 



CONSTRUCTION AND MAINTENANCE 

SESSION 

October 1, 10 a.m. 

A. N. Johnson, Chairman 

The Chaibman: Gentlemen, come to order, please. We regret 
that we received a telegram from Colonel Stevens stating that he 
will be unable to be here, and Mr. Page asked me to preside in Colonel 
Stevens's place. I understand that most of you have received copies 
of the papers. If you have not, copies ipnll be furnished to those 
who desire them. Owing to the fulbiess of the program and the 
limited time, it seems desirable to make some de&iite proviaon as 
to the time to be consumed by each speaker. We wiU allow the 
authors of the papers five minutes in which to sunmiarize and explain 
their respective papers. The gentleman who makes the opening 
discussion will be allowed ten minutes and two minutes discussion 
from the floor, and I will ask all of you to please observe these rules. 
The first paper on the program is by Mr. W. S. Keller, State highway 
engineer of Alabama, entitled "Unsurfaced Roads." Mr. Keller. 

UNSURFACED ROADS 

Bt W. S. Keller 
Staie Highway Engineer of Alabama 

When I was notified by the secretary that I was expected to pre- 
sent a paper to this Convention on the subject of "Unsurfaced^Roads," 
I was considerably worried for the reason that I read a paper at 
the Convention at Atlantic City last year on earth roads. Now, 
the difference between earth roads and unsurfaced roads is about 
the same as the difference between Tweedledee and Tweedledum, 
so I have had to infringe to a certain extent on my paper of last 
year in the preparation of a paper for this year and I hope those 
of you who have read that paper will forgive me for repeating to a 
very great extent what was said in that article. I believe all engi- 
neers are prone to build high class roads. We all like to see a fin- 
ished product. In our efforts to build these roads, we are inclined 
to overlook the little man, the man who has an earth road leading 
to his home and will, perhaps, never have other than an earth road, 
so my paper is particularly appealing to you in behalf of the minor 
class road. Now, in our efforts to build earth roads, the main 
work we have to do in the South is to locate our roads. Our roads 
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have never been located. We are still following in many places, 
the trails that were laid out by Andrew Jackson and even the trails 
that were made during the Civil War by tlie armies that marched 
through the States. The trails, of course, were made wherever the 
armies could get through. They avoided marshes that posaibly 
could have been filled over; they made long detours where, perhaps, 
by a little work, a shorter course could have been found. 

I was reminded by the chairman that I have only five minutes 
to discuss my paper. That is a right hard thing to do, to know 
just what particular feature of a paper you have written you want 
to discuss, so I don't know anything better than to say it is with 
you and I hope you will bear in mind that I am writing from an 
Alsbamian's standpoint, from a Southerner's standpoint, you might 
say, about earth roads in Alabama. I do not propose to tell you 
what the earth roads of Michigan, New York and other Northern 
States are, because 1 am not familiar with them, but I am writing 
of the construction and maintenance of earth roads in the South. 
Now, we all know that the greatest thing we can do to maintain 
earth roads is to constantly use the drag. The greatest trouble 
we have in the South is convincing our commissioners that the 
drag is of value; it is too simple. I have often said that if a drag 
was manufactured and beautifully painted by some machinery con- 
cern just exactly like the old wooden drag with a great big name on 
it, manufactured by "Blank Company" and 850 charged for it, 
commissioners would buy them and use them freely, but because 
they can make them in their own barnyard, they don't believe what 
you tell them. We have got fine results in some sections of our 
State by the use of the drag, but I do not believe the drag will do 
everything. I do not believe it will grade a road or remove stumps 
or remove rocks, as some over-zealous advocates claim, but I do 
believe we can do wonders if we properly locate and grade the earth 
roads and keep the drag on them. I know we can do it in the South 
because we do not have the heavy freezes that you have and we can 
keep our roads in splendid condition if we will only adopt and use 
it, but we must keep on using it. I am reminded of a story, in con- 
nection with this, of a young lady who wrote to Laura Jean Libbey. 
You know Laura Jean Libbey answers lovesick girls and boys and 
gives them good advice. She wrote, "I am engaged to be married 
to a telegraph operator, have been for some time; he lives near 
where I do and we live about a mile from the depot; during the 
afternoons of the summer, I have been in the habit of walking with 
him to his place of business through a skirt of woods. Now faU 
has come on and it is rather late as we walk to the depot and I am 
afraid that I will be criticized by people who are inclined to criti- 
cize me for walking through the woods with my intended husband. 
I want to know if it is entirely proper for me to walk through the 
woods with my intended husband?" Miss Libbey answered: "I 
have received yoiir letter asking my opinion as to whether it ia 
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proper to walk to the depot with your intended husband and [ want 
to say to you that it is all right to walk to the depot with your 
intended husband, but keep on walking," I say to you we will 
have to keep on working our earth roads if we are going to keep 
them in condition. 

There are 2,100,000 miles of roads in the United States that are 
unsurfaced or rather have not been resurfaced by the hand of man. 
It would be difficult to ascertain the various soils or natural earths 
composing the wearing surface of unsurfaced roads. From the finest 
silt to the hardest granite theae roads are composed of and the treat- 
ment of one will entirely differ from the treatment of the other. 

Until within recent years it was considered next to impos^ble to 
make a good road of ordinary earth without surfacing with stone, 
gravel or other hard material. The absence of suitable material in 
vast sections of the country and the high cost of it when handled 
by railroads has forced attention to earth or unsurfaced roads, Un- 
surfaced roads may be divided into three classes: 

First, the ordinary country road opened when this country was 
young, leading from one settlement to another or from a farmer's 
home to that of his nearest neighbor. These roads were not opened 
through any process of law, in fact, there was no law governing roads 
in tliose early days, but by following trails of leAst resistance, re- 
moving trees and such rocks as would not permit the axles of wagons 
to clear, the pioneers of this country made it possible to travel, in a 
way, from place to place. We have many roads in Alabama now in 
use that were opened and traveled by General Andrew Jackson, both 
on his march to fight the British at New Orleans and the Indians in 
south Alabama and Florida. Of course, such roads were opened hur- 
riedly and little or no attention was given to grades or alignments. 
Settlers taking advantage of work that had been done built their 
homes along these military roads or traces as they are frequently 
called. In the construction now of more modem roads, it is difficult 
to better the alignment of these roads on account of homes, churches 
and schools which have been built close to these highways. However, 
in many places, these roads have been and are being changed to 
meet the demand of traffic of today. The genuine bad roads of the 
South belong solely to this class. They cannot be maintained for 
the reason that they have never beerj constructed and the great amount 
of work necessary to keep them in passable condition tUsheart^ns 
the man who by law is compelled to work them. Until these roads 
are relocated, avoiding heavy grades and marshy bottoms, sharp 
angles and useless twists and graded so that they will have good 
drainage, we may expect them to be bad. 

The second class of unsurfaced roads are the ordinary graded 
earth roads which have proper alignment, grade and drainage. The 
construction of an earth road is simple, but sometimes the simplicity 
of it causes the average county commissioner or supervisor to over- 
estimate hie ability as a road builder. The proper construction of 
an earth road consists of: 
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First — A careful inspection by the proper official to determine 
what beneficial changes in grade and alignment can be made, taking 
into consideration initial cost and cost of maintenance. The center 
line and grade of the road should be estatished by an engineer. After 
the center line baa been established and width of road bed agreed 
on and grade established, construction work can begin. The proper 
and efficient grading force for the work should consist of a foreman, 
eight or ten good two-horse teams with drivers, one wheel and one 
drag scraper for each team and one extra wheeler and drag for emer- 
gencies, one good railroad grading plow, one grading machine, one 
split-log drag, one dump man and one loader with five or six extra 
men for grubbing and other work. The foreman should be an expe- 
rienced grading man who understands handling earth and knows 
when it is proper to use drag scrapers, wheel scrapers or wagons. 
The road should be so graded that the ditches or gutters are parallel 
with the center line of the road and uniform distance from it. When 
completed the road should be uniform in width and surface should 
be smooth and even, free from holes and high places with a uniform 
crown with a fall of 1 inch to 1 foot from center to gutters. On 
grades this ratio of fall should exceed that of the grade to such an 
extent that water will readily flow to the ditches instead of down the 
road. Drain pipe should l>e freely used and no water should be 
allowed to flow over the road if it can be avoided. In some cases it 
is not practical to build the road above high water. In such cases 
danger signs should be posted showing at what stage the water be- 
comes too high to ford the stream. 

We have in the South nearly every kind of soil from sticky gumbo 
on the one hand to coarse sand on the other. The methods used for 
improvement of roads through a section of one will not do altogether 
for the other. The worst roads by far that we have in the South are 
in our rich and fertile prauie lands, where, unfortunately, there is 
very little road building material to be found. This soil readily ab- 
sorbs water and becomes very sticky after rains. It expands freely 
and dries rapidly when the sun shines and becomes very hard under 
the tamping effect of teams and vehicles. From observation and 
experience I have learned that these roads of all others require a very 
high crown and the driving surface should only be wide enough to 
allow two vehicles to pass. If a road is narrow with a fall of not 
leas than 1 J inches to the foot, water will shed rapidly to the ditches 
and the entire surface will dry out rapidly. A road of tliis kind can 
be constructed quickly and at little expense, except where grades 
are to be reduced or bottoms filled with a grading machine, or even 
with a split-log dr^. The latter method will require more time, 
but in the end will be found to be very satisfactory. No earth road 
can be maintained in good condition unless it in so constructed as to 
drain well and unless it is kept free from ruts and holes. 

The third class of unsurfaced road which we frequently have to 
deal with are those in sections of country where the soil or earth is 
really road building material, composed either of gravel, sand-clay or 
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top soil 80 that when the road is graded it is. in fact, Burfaced. Where I 
this condition exists, splendid roads can be built at a minimum koA. 

The maintenance of unsurfaced roads is radically different from | 
the maintenance of surfaced roads. For instance, the patrol sys- 
tem used on macadam roads would be entirely inadequate for earth 
roads. One man can keep up 2 or 3 miles of macadam road where he I 
would unquestionably be unable to keep in good condition a like | 
amount of unsurfaced road. With the use, however, of a team and 
drag, he would be able to keep in good condition 2(\ miles of ordinary 
graded earth road. Some very zealous advocates of the drag claim 
everything for it, from the removal of stumps and rocks to the ditch- 
ing of roads. I am a great believer in the drag, but from experience, _ 
I know that obstructions must be removed and proper drainage pro-J 
vided for before it is effective. It has been difficult with the road| 
men of the South to convince county authorities that this little c 
chine is of value. The writer when in charge of road work in i 
Tennessee County inaugurated a system of dragging that provedl 
very successful. Ten roads were graded a distance of 3 mile^ each. F 
The grading was completed in November- With surface of these I 
roads fresh and loose, it was a foregone conclusion that the winter I 
rains would soften them to the extent that they would become im- I 
passable under heavy traffic. Contracts were made with a farmer I 
on each of these roads to keep them dragged during the months of I 
December, January, February and March and the price paid was 30 1 
cents an hour for a man and team. The county furnished the drags.! 
As an inducement to the men to do good work, the county offered I 
prizes of $25, $15 and $10 for the best kept roads. Specifications fl 
for dragging and rules governing the contest were furnished eacJif 
contestant. One important rule was that the prizes would be I 
awarded to the men who kept their roads in the best condition at I 
the least cost. In order that the engineer might keep in close touch I 
with the work, postal report cards were furnished each man and theyfl 
were required to fill them out every Monday showing the distance^ 
draped, hours consmned and cost for the previous week and mail 
them to the office of the engineer. In this way it was prEictJcally 
impossible for a dishonest man to render an account for more time 
than he really consumed without it being detected or if he worked 
more than was necessary, the reports of the other contestants when J 
compared with his disclosed it. On the other hand if one should h 
neglecting his work by not dragging sufficiently it was likewise de*fl 
tected. This 30 miles of road was kept in splendid condition despite 
the fact that two heavy snows fell during the four months, Th< 
most interesting fact connected with the contest was the road thail 
was awarded first prize cost the county only $15 or $.5 per mile. 
In many southern States the roads are maint^ed or at least are 
I supposed to be, by what b known as statute labor, which means a 
I man subject to road tax may work out his tax under the direction of 
, a beat or district overseer. Such labor is practically worthless sod 
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/ew men are required to work out the stipulated number of days. 
As it seems to be impossible to entirely abolish statute labor, the 
question that confronts us now is, what is the best system coupled 
with this labor to use in the maintenance of our roads. Good re- 
sults have been accomplished in several counties in Alabama by put- 
ting the work in the hands of a few regularly employed foremen who 
pve all of their time and attention to the work, instead of leavmg 
it to many beat overseers who work when it suits their convenience, 
or do not work at all when it suits them, as it usually does. These 
foremen are furnished with two or three teams with regular drivers, 
wagons, scrapers and grading machines, split-log drag and necessary 
small tools and as many beats or districts assigned to each as he 
can work, A census is taken in each foreman's territory at the first 
of the year of all men subject to road duty and he is furnished with 
a hat of names and is required to work every man who has not paid 
the required amount of cash into the coimty treasury in Ueu thereof. 
No foreman is allowed, under penalty of dismissal, to receive cash 
from work hands, but such bands as desire to pay must make their 
payments to the proper county official at the court house. This 
method has proven good in most cases, but as a general thing I do 
not think the best results can be accomplished by permitting men 
to work out their road tax. 

In conclusion I desire to urge that in your effort to better rural 
conditions by the construction of the main thoroughfares with hard 
surfacing material, that the branch roads and "side-tracks" be not 
Ritirely overlooked. 

The Chairman: The discussion of this paper will be opened by 
Mr. George W. Cooley, State highway engineer of Minnesota. Mr. 
Cooley. 

Mb. Coolet: Mr. Keller has treated the subject of unsurfaced 
roads so generously, even though he had to draw on the previous 
report, that there doesn't seem to be anything to criticize. I would 
like, however, to add to the statements he has made in his paper 
by quoting something from the laws of the State of Minnesota. You 
bnow, just as well as I do, that 95 per cent of the roads in this country 
that will be in use for the next twenty or twenty-five years are the 
common, ordinary earth roads, and that is the problem before the 
people of the South and the people of the West. There are two or 
three questions involved in the construction, or maintenance rather, 
of earth roads; first, location, then construction, then maintenance. 
We will assume that the essential part of the work has already been 
taken care of, drainage and all that sort of thing. The first point 
of importance is the question of location, and that came to me very 
forcibly a few years ago when I was riding over the western part 
of the State of Minnesota with a friend of mine and we came to a 
road that seemed to he crooked without any reason for crooks, and 
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I said, "I wonder what crazy fool located this road?" And 1 
remarked, "He is ricUng now in the buggy with me." And it i. 
pears that that road was developed from the original trail mat 
by me when I used to send my teams back from the prairie c "■ 
to the timber to get wood, and as soon as the farmers came into t 
country, they took this trail because it was the only one to the 
timber. Gradually it became a country road and now that road 
has developed into a very important State highway. So it is veiy 
important that we should take care and see that the location is 
so well established and so carefully laid that we won't have reason 
to change it in three or four years, because that is one of the most 
important propostitions we have in connection with earth roada, the 
proper location, the construction of the roads. 1 found in my experi- 
ence that every man in the West and South that has ever had any- 
thing to do with roads knows more about them than anybody else. 
I found that they all had the best system of roads and understood 
the question better than anybody else, but in the construction of 
the common earth roads, one tlung is insisted upon in the State 
of Minnesota, and that is the elimination of everything in the nature 
of perishable material, I have noticed in different parts of the 
States some of the good roads States particularly, where dumps 
are built up from sods placed on the side of the bardt to prevent the 
wash of the slope. That is something we absolutely forbid. We 
aim to get the material of which our roads are built from the natu- 
ral soil, discarding anything in the way of perbhable material. A 
gentleman spoke yesterday about the great army of men who had 
charge of road construction in his State, I think about sbc thousand, 
but Minnesota can go that one or two lietter. We have about 
two thousand towns in our State; every one of those towns has a 
road overseer and three road supervisors, so we have altogether, 
including county commissioners and surveyors, an army of ten 
thousand men to look after our road business. That is the way 
it has been up to the present time. The legislature passed a law 
at the last session providing, among other things, for the abolition 
of the statute labor tax; we have abolished that and the system of 
road overseers, so that now, instead of having three overseers or 
four or sometimes ten or twenty in a town, we have just one. We 
have concentrated the authority in road construction in the follow- 
ing manner; towns appoint one road overseer who works under the 
direction of the assistant engineer. The assbtant engineer is em- 
ployed by the highway commissioner and works under the instruc- 
tion of the State engineer and we have divided the State up into 
sixty districts and in those we have located the assistant engineer 
to look after all of the road construction and bridge construction in 
that district. Under him works the county superintendent of high- 
ways, when they have them, and the town road inspector, so we have 
a uniform system there by which we are achieving the very best 
results. We have another clause in our law that provides for a 
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tax of one mill on all the tsixable property of the towns for the purpose 
gf dragging; that can only be used for dragging purposes. Then 
we have in our law another clause which I consider of the greatest 
importance, with regard to the subject of maintenance; that is, we 
have a fund for distribution next year of a million dollars and a 
half, divided up among eighty-three counties. No county is receiv- 
ing less than 1 per cent of that money, and 20 per cent of the total 
fund is supplied for maintenance; that is compulsory. The law 
pro\'ides a fund of over 8500,000 for the continuance and mainte- 
nance of our roads. As I said, there is nothing to criticize in Mr. 
Keller's paper and I thank you for your attention. 

Mr. Clarkson (of Missouri): I did not expect for a moment 
to have anything to say with reference to unsurfaced roads, because 
1 supposed there would be a number of other gentlemen who would 
take up this subject, but inasmuch as there doesn't seem to be any 
disposition on the part of the others to speak I wish to make one or 
two entries. The first entry I would make is that it is a subject 
of importance for the reason that this is the road that many of us 
have to travel and will have to travel as long as we live, and I 
believe that these conventions should give more importance to the 
unsurfaced roads than has been given in the past, because of that 
fact and because of another fact, which is that when too much 
attention is given to the surfaced or hard road, it has a tendency 
to discourage i>eopIe who must build and must travel dirt roads from 
doing anything, because there seems to be no attention given to 
the unsurfaced road; so I feel that it is a fortunate thing that this 
subject is put on the program and trust that some importance may 
be given to it. 

Mb. Hower (of Maine): A," the gentleman has just said, un- 
surfaced roads or dirt roads are by far the most important we have 
to consider in this country, and I, for one, would like to see some 
uniform steps taken toward having better dirt roads. I believe 
myself that one of the greatest aids in making our dirt roads better 
roada— we cannot make them good roads— is to have a uniform law 
throughout our States compelling the use of the road drag. This 
subject of course has been brought up before, but I find in traveling 
over the country, that there are less roads not dragged than they 
are dragged, and there is no doubt to my mind that if the delegates 
here would take home the value of the drag in connection with dirt 
roads, that we would have better dirt roads throughout the whole 
coimtry, I, for one, would like to see a resolution put through by 
this congress asking the various road commissioners, asking the va- 
rious legislatures of our States to pass laws somewhat similar to that 
passed during the past year by the State of Iowa which compelled 
- (be dragging of dirt roads, and if it is not out of place, I would move 
""^ " ' convention, this congress, go on record as favoring roi 
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_s and that we ask the committee that was appointed yesterday 
to take up the subject of uniform road laws for the variouB Stated 
to incorporate this, if possible, in their report. 

Mr. CAnPENTER (of Wyoming): I wish to say, Gentlemen rf 
} Convention, that that is the one thing that impressed me aA 
; time during the aeasiona of this Convention, that we are not 
laying enough attention to the matter of getting our dirt roads in 
ihape. We cannot build hard roads everywhere. There are parts 
of this country where a dirt road, properly built and maintained, ifl^ 
as good a road as we want and as good as we can get for the next 
hundred years, even if we want a better road. It seems to me that 
the thing we are neglecting is the proper dragging of roads that must 
have a dirt surface, that we cannot get a hard surface on, that is, 
an artificial surface. It seems to me that we should lay more stress 
on wide tired wagon wheels, because you can put your roads in the 
very beat possible condition, and after they are put in conditi(»i 
for the automobile, the heavy wagons with narrow tires will run 
over the road and cut it all to pieces. By using this drag and some 
means to keep the low places out so that the water won't stand ia 
the road, I am speaking particularly of our Wyoming roads, by 
keeping that water from standing there, we keep the road good, 
while, if we leave low places so that a wide automobile tire runfl 
through that water, the dirt is soft and it oozes out to the side and 
each time an automobile passes, the rut is made deeper. Until we' 
can get hard roads over the United States, we should lay particular 
stress on this feature of having our roads properly drained and 
properly surfaced, worked with King drags or something of that 
sort. If we do that, we are going to have passable roads all over' 
the country. If we do not, we will only have a few expensive roads 
constructed along some of the main thoroughfares from one city to 
another. Let us put more stress on that. I would like to hear 
suggestions; I would like for our engineers to take more interest in 
studying that feature. While that does not appeal particularly to, 
the manufacturers of road machinery or the maimfacturers of con-' 
Crete and all those things, it does appeal to the man who has to' 
run his automobile over the dirt roads of the United States. 

Mr. Gash (of Illinois) : I was just going to make this su^estion,. 
that I have heard a number of experts talk upon this question of 
the dirt road, and in addition they lay particular stress upon prop« 
drainage and proper grading of the dirt road, but in addition to that, 
one of the greatest things you can do for the dirt roads is to work 
them at the proper season of the year. I daresay, as was said by 
a man in LaSalle township, in LaSalle County, Illinois, a few yeart 
ago when we dedicated a mile of concrete road, he said, "I have 
lived in this township fifty-two years, ever since I was bom, 
there has been enough work done on the roads of this t 
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to have paved them with gold if it had been properly applied." 
Now, the trouble has been in the past that they have worked the 
roads at convenient seaaona for the farmer. We, in the State of 
Illioois, have estabUshed a tax to be paid and to work the roads at 
the proper seasons of the year and that is while the soil is wet; so 
that it forms a hard surface over the dirt roads, if you work the 
soil while it is wet. Every farmer in the land will tell you that 
he won't work his soil in the field and cultivate it while the soil is 
too wet. Why? Because it will become dry and hard and crisp 
when the dry season comes, but the trouble has been, like in LaSaile 
County, all over the land, that the roads have been worked when 
the BoU was dry and when the rain comes, it all washed away and the 
work was destroyed. A proper working, a proper grading, a work- 
ing at the proper season of the year and a proper grading will make 
better dirt roads all over the country in every soil of this land. 

Mr. Myers (of Ohio): I would like to say a few words in refer- 
eace to the maintenance of roads, both dirt roads and pikes. I am 
in favor of legislation that will require proper care in hauling during 
the springtime or at periods when the roads are soft. Narrow tired 
wagons and over-loaded wagons hauling, as they do in our county, 
large engines for the use of oil drilling and gas driUing, those injure 
our roads in one week or two weeks sufficiently to require adjustment 
throughout the entire balance of the year. It seems to me that 
there ought to be a law requiring broad tired wagons, and that this 
ia the time when that should be taken up and considered very thor- 
oughly. It seems to me further that the commissioners should be 
instructed or some move should be made by this association whereby 
the commissioners would do their duty in protecting roads that have 
been paid for by the farmers and others. We were very careless in 
Ohio and I daresay in other places, in allowing them to be destroyed 
because of non-attention to legislation or because there isn't legisla- 
tion that will prevent them from being destroyed after they are made. 

Mr. Smith (of New Jersey): I would like to call attention to 
this wide-tired wagon business; we are not paying enough attention 
to it. Some States have laws compelling wagons to have wide tires, 
others taking off the tax if they do have them. We need that more 
than anything else in the country. In England they have wide 
tires, the back wheels wider than the front, and you don't find a 
rut on the roads anywhere. There is no use spencUng thousands of 
dollars making good roads and then having them destroyed by nar- 
row tires. The little narrow tired buggy of the fanner's son some- 
times does more harm than an automobile. I want to urge that the 
convention take up this subject, because the time has come when 
we ought to have broad tires, and we ought to take the matter up 
and have a national law that will preserve the country roads and 
prevent their being destroyed as fast as they are made. 
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Mr. Stuck (of Pennsylvania): In reference to the remarks of 
the gentleman from New Jersey— on the statute books of Pennsyl- 
vania we have a law requiring that wide tires shall be used. I hap- 
pened to be very closely connected with the legislature at the 
time the bill was enacted, but, as all bills generally are, when it 
came to the question of a penalty, it was as good as no act atall. 
In Pennsylvania the roads are spoiled more by the narrow tire than 
by any other traffic we have got. If the tires were graduated in 
proportion to the loads carried, the dirt roads throughout the State 
would be in splendid condition. 1 would graduate them from the 
buggy tire up, and for each additional half ton or ton, I would add 
a proportionate size to the tire. I have seen five tons carried on 
a less than 4 inch tire. That wagon should have no less than 6 
inch tire. I watch these things very closely, having been identified 
with roads for about fifteen years, and have worked them part of 
the time and seen our work partially destroyed by one wagon passing 
over the road. 

The Cuaibuan: We shall have to bring this discussion to a close 
in order to finish our program, much as I dislike to do so, and pro- 
ceed with the next subject, which is "Gravel Roads, Their Construc- 
tion, Maintenance, Cost and Special Treatment," by Hon. S. Percy 
Hooker, State superintendent of highways of New Hampshire. Mr. 
Hooker. -.i 



GRAVEL ROADS, THEIR CONSTRUCTION, MAINTE- i 
NANCE, COST AND SPECIAL TREATMENT I 

By Hon. S. Percy Hooker 
Slate Superintendent of Highways of New Hampshire 

What is the province of a gravel road? To what extent are they 
to be built. What is their economic value and how much credit 
should be given them as improved roads? 

I know that the attitude of heads of departments in States where 
lai^e sums are available is that of contemptuous indifference to the 
cheaper forms of road construction. In road building they are in the 
class of multi-millionaires, who smile contemptuously in their motor 
driven vehicles at the efforts of the country boy upon his bicycle. 

Time was when I had the same view, when it seemed to me in 
looking over returns from various States that it was somewhat of a 
travesty to put gravel roads imder the heading, improved. It is 
only a short time since I began to see that in certain localities and 
certain states they were almost imperative. 

Where the mileage of a State was large and the assessed valuation 
small, I came to the conclusion that it was wiser to build this type 
of road than the more expensive ones. 
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In the evolutioQ of thought I am aow willing to go much farther 
uui to say that no matter how rich the State, if it has a large mileage 
of roadfi, it is advantageoiia in many places to use this type of 
eonstruction. 

In the present, the people seeing the benefits of good roads, realizing 
the in conveniences of bad ones and fully comprehending that it is 
po^ible by the use of long term bonds to postpone the payment of 
such improvement, it is comparatively easy to procure large sums of 
money in any of the richer states. 

Whose example are you going to follow, Mr, Commissioner, when a 
large sum of money becomes available? 

Are you going to build a bmited mileage of expensive road, where 
the cost of maintenance will run from SSIX) to SIOOO a mile a year? 

Is your bitumen bill for your road improvement during the year 
goiug to approximate in amount the total cost of your metal and your 
grading? 

Are you going to be satisfied to resurface it at a cost of from $1000 
to 85000 a mile? 

Are you going to build such roads in sections where the cost of the 
road itself is five times the assessed valuation of all the land abutting 
on the roadway? 

Are you going to place a bond debt which will approximate 1 J to 2 
per cent of the entire valuation of your State and then be satisfied 
with an improvement of one mile in five of your highways? 

Will you be satisfied with a maintenance bill which entails from 
1| to 2 mills per annum on your entire assessed valuation and then 
leave four-fifths of your highways unimproved and without any 
as^tance from the State in maintaining? 

This is in general the attitude of the State authorities who have 
sufficient money available to class them in the "Four Hundred" of 
road building. 

From their point of view there is absolutely no value in a gravel 
roadway, so far as the State departments are concerned. 

Where they can get the various towns, or counties, or boroughs, 
or whatever the unit of recognition may be, to build this class of 
road without expense to the State the "Four Hundred" may advise 
it, but it is contemptuously brushed aside as being of no value to the 
department. This attitu<^ leads me to ask the question, what is the 
economic value of a gravel road? 

I personally beloi^ to the class of the meek and lowly. The class 
of which the Bible says, "The poor ye shall always have with ye," 
ajid it is an impossibility for the State which I represent to consider 
for a moment the question of average expenditiwe per mile of road, 
which is considered and accepted in many of the richer States. 

We are ol:>liged to turn to the cheaper class of roads and this 
necessity has changed my attitude as to the general proposition. 
I formerly had the same feeling that I know now maintains of the 
"big fellowa," OS to any talk about the use of gravel, unless the 
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grave! b mixed with such a volume of bitumen as to take it from the _ 
cheaper class and make it practically a bituminoufi road. I do so 
longer. 

No matter what the financial condition of the State, no msti 
how much money is available, 1 think there is a large per cent of the 
road mileage of the State that should be improved and maintained 
as earth or gravel roads. 

When the initiative for the construction of a roadway lay with the 
local sub-division, town or county, the weakness of the law requiring 
this was shown by the lack of continuity and the short pieces of 
highway, or any through route, which were interspersed among the 
bad sections. The local interest called for sections which were no part 
of a continuous highway and it seemed that the State must select 
certain routes which practically must be paid for by the State or at 
any rate only a small percentage by the locality. This provision 
temporarily seemed to fit the situation. You had provided for ready 
access from one center of population to another, so that the tourist, 
who, through the advent of the motor vehicle was becoming a large 
factor in the road traffic, was able to travel upon an improved hi^- 
way wherever he was Ukely to desire to. 

Right at this point is where the executive heads of the de) 
ments failed to comprehend their opportunities for the general good.' 
Here was the opportunity for estimating the value of the road as an 
economic proposition as compared with its value as a pleasure route. 
So far as I know, every executive confronted with this situation 
made the same error. They all failed to consider that a road which 
was practically little used except for the summer season coutd be made 
satisfactory during that season with an expenditure of only one- 
quarter of what would be necessary upon a road with heavy local 
tralGc, which would be used as much in the spring and late fall 
months as in the summer. , 

Roads were built in thinly inhabited sections of the same class andj 
quality as where the traffic was through a thickly inhabited section.^' 

One-quarter of a million dollars was spent in a section of a cer- 
tain State for building a highway, 95 per cent of the traffic on which 
was comprised within four months in summer. In another State a 
2-mile section of road was built at a cost of not less than $25,000, 
in the middle of a swamp 8 or 10 miles long and which was practi- 
cally impassable to traffic. 

From a casual inspection, I believe, to make it available over 
$100,000 more would have to be expended and then on its entire 
length there were not more than ten residents. The local traffic 
on this road would not justify the expenditure of any State money. 
I do not believe that all the produce hauled over the road would sell 
for enough to pay the interest on its cost, leaving aside the cost of the 
maintenance of the road which I do not think could average less than 
1500 per year, per mile. 

The only justification for this road was through traffic and 
personally think that had the amount of money expended on 
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2 mil^s been spent on cheaper construction on the entire roadway 
it would have been an equally satisfactory road for tourists and the 
money necessao' for the maintenance of the 2 miles would have 
kept up the entire 10 milea if built of the cheaper construction. 

We all of us know that the automobile is the chief factor in the 
creation of the sentiment for good roads. We appreciate what they 
have done for the general system but among the automobilists them- 
selves there In a constantly increasing demand for more roads which 
are satisfactory to drive upon and they are no longer satisfied with 
one route between two pointa. They must be able to go by one route 
and return by another. They do not want the sameness of continu- 
ously driving over one road. This being so. why not combine the 
desu^s and wishes of the local people, who wish to use the roads for 
business and of the autoists, who wish to use them for pleasure. 

Had the beads of the highway departments at the time when the 
large sums of money began to be available adopted the policy of 
providing more miles of reasonably good road, rather than the 
limited mileage of the highest class road there would certainly have 
been little or no difficulty with the motor vehicle driver. 

A road maintained so that it was a smooth, easy driving road would 
have fully satisfied him. 

Have you educated him to the idea of such expensive roads that 
he will not be satisfied unless he gets them? This is a question T am 
unable to answer. 

Build your road for the local and wheel traffic primarily, build it tut 
expensively as you desire, build it substantially and then connect 
this piece of road with the next piece which requires the same sort of 
coDsiruction by the cheapest methods in which it may be satisfac- 
torily maintained as a summer road. 

A permanent highway in any place where your local traffic de- 
mands the high and expensive t>'pe of construction must be a pave- 
ment. It may be brick, it may be concrete, but it must of necesaity 
be of a greater efficiency than moat of the types of roadway, which wo 
are now building. 

The question of financing road building up to the present time hajt 
been largely a question of borrowing money enough upon long time 
obligations to complete the road, but we are rapidly approaching the 
point where, from the multitude of obligations assumed, the queiition 
will be, how can these obligations be paid, rather than how obtained. 

My general conclusion, therefore, alxjut gravel roa<if< is that their 
economic value is such that four-fifth!? of all the road work of a Slatv 
^ould consist of the class of roads, which we call— gravel. 

I know the answer which so many department heajltt make t^i mi>. 
"You have gravel and can build surh roads, but how an? we to do 

90?" 

When I use the word, gravel, I do not neceaaarily mean a combi- 
nation of sand and water washed ttooe, which is commonly and 
generally considered as gravel. I roeaa any combination of mabrrial 
which contains not less than 60 per cent of metal, in shape and size 
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SO that it need not be crushed, whether the binder be true sand, clay 
or marl. 

If the binder is of the latter, it must contain a larger percentage 
of metal than if composed of either sand or clay. Tl^e question of 
gravel to me means that you have an aggregate containing stone 
which will from its own disintegration form a binder or one to which 
some material must be added which is adhesive in wet weather and 
in drjdng forms a covering or shell firmly binding the metal together. 

I believe there are few localities east of the Mississippi River 
which do not contain large quantities of such material. The sandy 
gravel may be some little distance from the necessary clay binder 
but I believe within a reasonable distance it may be foimd, at least 
in all the eastern States. 

CONSTRUCTION 

Whatever road is built the f imdamental proposition is the drain- 
age. If you are building on a sand foundation, this is not so vital a 
point as where you have an impervious clay subsoil, but even with 
the sand the water must be provided with channels to keep your 
road dry or it may develop that the fine sand which in dry weather 
you were obliged to fairly plough through in wet weather may act 
as a sort of quick sand with as bad a bottom as that of a clay road. 

The width of your road should be the same whether built of gravel 
or of bituminous macadam. The quality of your gravel, as I have 
said, may vary to a certain extent. You must determine from its 
character whether it needs an additional binder. In the run of most 
gravel pits there is a percentage of stone which is too large in size 
to use in the surfacing proper. This may be used as a foundation 
either on sand or in wet clay holes. It is really required under either 
of these conditions. 

It is not as requisite to use a telford specification where the sur- 
facing is to be of gravel as it is under a macadam but when these 
larger stones are used they should be laid with some regularity and 
telfordising. That is, brought up to a comparative grade. The same 
specifications as regards embankment and fill should be used as 
would be with the macadam or bituminous road, except that much 
less care need be used in shaping your shoulders prior to putting 
on the gravel. If yoiu* gravel pit is particularly "bony" it may be 
necessary to screen the same but except for the top surface I do not 
consider it usually imperative. Stone up to the size of 3 inches in 
diameter may be used in the bottom course. 

The road should be graded so that your final cross section will show 
an inch to the foot grade from your ditch line. Two methods are 
perfectly practical and in general use in starting the construction. 
One is to build the shoulders of other material and place the gravel 
so that when rolled it is 8 inches in depth over the metalled surface 
of the road. The sub-grade of the metalled surface will then be same 
as final section, 1 inch to the foot. 
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rprefer to leave the rough grading on a section showing 3 inches 
rise on lOJ feet, as the roads we build are largely 21-foot roads, and 
the gravel showing lUi inches in the center and 3 inches on the out- 
side edge of the road. This reduces the average thickness of your 
road on the metal part but gives a gravel shoulder which is invaluable 
in the maintenance. It also gives the 5 feet in the center, upon 
which the major portion of the travel always is, a depth of alxiut 
l'> inches, instead of 8. In the maintenance, also, it prevents the 
growing of grass on the shoulders and makes the effect of the road 
much better. 

The gravel should be laid in two courses. This is especially neces- 
sary on the first section spoken of in order to get proper compaction, 
though in the second section it is not so imperative provided the 
gravel is self binding and is all shovelled over on a dumping board 
or the load dumped far enot^h ahead of the work so that it roust 
seeds be completely forked and shovelled over. Where laid in one 
course it is very easy to spread the gravel so that the larger stones 
are all in the bottom of the road, keeping ahead of the work in this 
way and leaving the surface composed of your finer material. 

If a binder is to be used consisting of clay or raarl you must lay 
in two courses besides the binder or an equivalent of three courses 
as the bottom course of about six inches loose should be covered with 
an inch or so of your clay and then a top course apphed. 

Sometimes it is possible by the use of a harrow to work this clay 
course thoroughly through the top surface and where this can be 
done it should be. In practical constnictton it sometimes works out 
better to have your bottom course somewhat thicker and your top 
course somewhat less with the clay binder in between. 

The adjustment as to the amoimt of the clay is largely a matter of 
experience. No exact rule can be given as to the amount of clay to 
be used, but a man familiar with the building of roads can usually 
t«ll in most cases how much is necessary to thoroughly bind it. 

When there is water available and the road can be kept wet before 
being rolled it is easier to adjust the quantities. It must be remem- 
bered, however, that sprinkling the road in many places is an expen- 
sive proposition and as the whole theory is to obtain a road which 
shall be built at a small cost it is frequently possible to obtain rain 
enough on the road so that it may be built without the use of the 
sprinkler. 

This summer has been extremely dry and it has been very diffi- 
cult without the use of additional water to compact the road suffi- 
ciently. For a considerable tune after completion the roads upon 
which no water has been used have failed to "come together." I 
find, however, that a good soaking rain will in mimy instances allow 
a considerable section of soft road to compact very readily and where 
the water for wetting the road must be drawn a long distance it is 
practieally wiser to build the road without such water. 
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You will understand that I am talking the gravel road as a cheap 
road and that anything that tends to make it approxioaate in cost, a 
broken atone road is to be avoided. 

The quantity of gravel which is used in the construction of these 
two types of gravel road figures as 37.04 yards per 100 feet com- 
pacted which will require from 42 to 45 yards of toOee gravel in 
building a one course road and something more in a two course, 
the amount necessary to haul upon the road depending to a consid- 
erable extent on the quaUty and constituent parts. 
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The cost of gravel roads will vary to a greater degree than that of 
either bituminous or water bound macadam. The reason is that the 
actual cost of your material in the higher types of construction is 
fixed, while in the gravel road the cost in the pit compared to the cost 
in the furnished roadway ia almost negligible. 

The price of your gravel may be only 5 cents per cubic yard and 
its cost is fixed by the average haul. With the material aituated on or 
very near your roadway the cost of your gravel construction may not 
exceed from $1600 to $2000 amile, while with the material compelling 
a 2-mile haul it may run up from $3000 to $3500. 

Assuming that your grading and drainage is upon an average $1200 
per mile, you have your total cost of the road per mile running from 
S2800 to $4800. The average of all the gravel roads built, in the 
State which I now represent, has approximated $3900, including the 
grading. 

It must be remembered, however, that a conaderable per cent of 
these roads are in sections absolutely remote from any railroad facili- 
ties and the cost of the more expensive class of road would be far 
higher than the average in states where the railroad facilities are 
better, 

For instance, in one town, where we are building, the railroad 
station is about iO miles and the cost of delivering bituminous ma- 
terial upon that road would be almost as much aa the cost of the 
material itself at the raihoad station. 

The rock in this particular town, while available in quantity all 
along the road is of such a quality that in crushing the native stone 
you would practically procure 50 per cent of unavailable dust to 
aay nothing of the probability that under a roller your grades of 
stone would crush down into dust. I do not think that a bituminous 
poad with imported stone could be built for less than $30,000 a mile 
in this particular town through which one of our trunk lines runs 
and 95 per cent of the traffic is summer traffic. The total population 
of the town is only 21 1 people and the total mileage of our trunk line 
through the town is 13 miles. 

This 13-mile road when finished will not cost to exceed $40,000. 
WouM the heads of departments who look with supercilious s 
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calling gravel roads, improved roada, think that the expenditure for 

other types of roads was warranted? 

SPECLAL TRELITMENT 

From my point of view when the ferment for good roads, that ia 
now agitating the road builders and the general pubUc has subsided 
and the resultant wine has been carefully quaffed there will be little 
or no special treatment for gravel roada. The road will be kept as a 
gravel road with no masquerading as a different type. It will only 
be used in sections where the dust nuisance is not intolerable and the 
attempt by treating the road to make it an actual competitor of its 
higher priced neighbors will cease. 

I do not believe that it is possible to convert a cheap road into an 
actual competitor of pavement by any treatment. Two forms of 
such treatment have been experimented with with more or leaa 
success. 

Naturally with the coming of bituminous roads of the macadam 
class it was hoped that by the use of the same bituminous materials 
equally as good results might be obtained on gravel roads. 

It was soon evident, however, that very little was saved by the 
attempt to use gravel in place of crushed stone in combination with 
bitumen. In order to make a satisfactory aggregate the gravel must 
be screened into several sines and the natural binder must be elimi- 
nated. 

The cost of handling the gravel and combining it in proper propor- 
tion was such that there was no lesser cost than in using macadam. 
The roads as a whole were not as satisfactory for two or three reasons. 

First, it was almost impossible to get your aggregate clean enough 
so that the substituted binder id the way of bitumen adhered closely 
to your metal. The metal used was without clean cut breaks and 
fractures and did not as readily ally itself with the bitumen. 

In certain cases where a clean sandy gravel could be obtained there 
were good results so far as the construction of the road was concerned 
but little saved in cost. 

Naturally the next step was to attempt to apply the blanket treat- 
ment, using the bitimien on top of a gravel road, I think one of the 
faults of this treatment is that the untreated road if constructed 
properly contains the same native binder, which interferes with the 
construction of a bituminous road. This treatment, has in many 
inetaDces, been a satisfactory one. I think it is impractical to treat 
with as heavy an oil or tar as can be used on a macadam road but the 
bitumen known generally as from 50 to 60 per cent class, applied 
hot and requiring a cover, in many instances proves satisfactory. 

There is a tendency, however, ujron these roads to develop holes 
and pockets, arising probably from the fact that a gravel road ia 
not a homogeneous one but is of itself composed of the metal, not 
properly distributed, mixed with a fine aggregate which we generally 
know as sand. 
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There aeeats to be a peculiar failing of these roads from the 
that when the crust which you have applied is broken it rapidly 
disintegrates around the hole. There is only one method of treating 
such a hole. It must be immediately attended to by the patrolman 
with a combination of bitumen and gravel or in other words it must 
be "patched." By immediate attention, if the holes as they appear 
are filled there need not be any considerable added charge to your 
maintenance. 

One great objection to this form of treatment is, however, th.at it ia 
impossible to use the road drag and bring your road back into sec- 
tion as you do on the untreated gravel road. The distinct tendency 
of a gravel road is to flatten and get out of section much more rapidly 
than a macadam road and unless you continuously and after every 
rain bring this road back to section it is not a sati^actory road. 
The chief objection is that you are adding materially to the oostof 
maintenance as it will cost not less than $400 per mile in addition 
to the patrol charge which will of itself be fully as large as an un- 
treated road. 

Variations of this same idea of surface treatment are made by the 
apphcation of hght oils and tars which can be applied cold and 
without the addition of farther material. In some instancefl these 
seem to be effective and satisfactory. The surface after application 
and under automobile traffic has in certain cases "rolled out" so 
that you have a fur imitation of an asphalt road, particularly in the 
whf<el tracks. 

The tendency is, however, that where there is considerable horse 
traffic the action of the horses hoof tends to "meal up" the road. 

I have not been able to analyze for myself the exact reason for the 
diiTerence in result on these roads, but in most instances I think that 
the lighter oils on gravel roads only act as dust alleviators. The cost 
is cheaper than the other treatment and where there are a lai^ 
number of people living along the road it is imperative that some- 
thing be done to render life liveable and the dust held down in some 
manner. 

On my general plan, however, of building gravel roads only wh» 
the local traffic of itself would not require a better class of road, 
should have comparatively few residences on a gravel road. 

The only other form of special treatment that I have used is with 
the by-product of certain pulp mills. This is claimed to have a 
chemical effect which makes practically a monolithic stone of a 
gravel road. I have had little experience with this treatment. I 
have in mind two road.'f, one of which is apparently a perfect sacoes 
and the other, I believe, to be practically valueless, and not as good 
as though the product had been omitted. 

Were this treatment uniformly .successful, however, the 
coat would be such as to bring it in the high cost class, rather 
the cheap gravel road. The use of the heavy oils or this treftl 
may be valuable on a class of road which lies between the 
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iodicated for a permanent pavement and the sunmier road with a 
cost between the two but I think that the eafer way at preaent 
would be to give the pavement the benefit of the doubt and use 
your 8and and gravel in concrete construction and thus be sure that 
you had anticipated the future building. 

In thia talk about special treatment I have used one or the other 
of these methods for a large number of miles of grave! road and the 
question might well be a^ed, why if you use it do you not recom- 
mend it? My answer is that the gravel roads, which are thus treated 
are in sections upon which I do not consider the gravel construction 
advisable. They are in localities which have a considerable amount 
of local traffic. A pavement of some sort is evidently required in 
many of these sections but the gravel road is there and we have not 
bad money enough to replace it with a pavement. It is, therefore, 
unquestionably necessary that we do the best we can towards making 
the roads so treated take the place, so far as possible, of the better 
type of road, which should have been built in the first place. 

MAINTENANCE 

A year ago at this convention I talked for some time on the ques- 
tion of the maintenance of gravel roads. Another year's experience 
has confirmed my statement that, under the patrol system, a gravel 
road could be maintained in excellent condition at a cost of not more 
than 25 per cent of the cost of the maintenance of the higher types 
of road. 

This last summer has been an extremely dry one, the precipita- 
tion being only three-fifths the normal in New Hampshire. In the 
construction of gravel roads the lack of moisture is a very serious 
thing, and I must concede that throughout the summer this class 
of roads, as a whole, has not been in perfectly satisfactory condition. 

This is especially true where the material used contains an added 
binder and will not of itself bind it. Where clay or marl was used 
as such a binder and no rain fell for a period of five or sbt weeks the 
tendency of the binder to pulverize and become a very fine product 
on the surface of the road resulted in the loss of a considerable per 
cent of this binder with a tendency to expose the metal in the top 
course. This was especially noticeable in a road which had consid- 
' erable wear prior to this year where the finer particles of metal had 
been worn and somewhat disintegrated. 

Notwithstanding this fact, the roads maintained under a patrol 
system were in comparatively satisfactory condition during the entire 
summer. The roads built during the smnmer, being absolutely new 
and not fully compacted before the summer traffic begah, lack also 
the finish or coating which makes them ideal automobile highways. 

The heavy rains recently have made it possible, however, to bring 
them into almost perfect shape by the use of the road drag, and I 
have no reason to doubt that next summer under proper maintenance 
they will be again the "ideal" motor roads. 



Experience showing that constant patrol is absolutely necessai 
also confirmed my views that the patrol system of itself is not enoii^ 
to properly maintain the highways. 

I suggested that the ideal system of maintenance was by the use 
of a repair gang or a flying squadron who should do the preliminary 
work in the spring necessary to put the road in good condition before 
it was turned over to the patrolman for hia exclusive care. 

All the roads which were handled by this system early were main- 
tained so that at this date they are in better condition than when the 
patrolman started the care of them in May. 

On the contrary, the roads which were not in first class condition 
when the patrolman began work have required throughout the sum- 
mer more or less extra repairing. 

In practice, whenever the repair gang did not repair the road and 
wherever the patrohnan was not able to show an improvement in his 
road I have authorized him to procure for a given number of days 
additional assistance. This adds somewhat to the cost of main- 
tenance and in some instances we have not been able to secure good 
men for such temporary work. 

In almost every case the assistants hired have no special knowl- 
edge of the work required and therefore are not as efficient as though 
they were regularly employed in a repair gang. Their efficiency de- 
pends almost entirely upon the patrolman. If he is not an extra- 
ordinarily good man his tendency is when his road is not entirely 
satisfactory to ask for farther assistance. Me loses somewhat the 
pride which comes from having maintained his road by his own efforts 
in better condition that that of the adjacent patrolman. 

The patrolman, himself, b the key to the system and you must 
awaken his pride as to the condition of his road in order to secure the 
greatest service. There is a vast difference in the capacity and the 
pride of the different patrolmen. As " Stars differ among tbenwelvea 
in magnitude," so do the patrolmen differ in their work. If upon 
him alone devolves the care of the road and ita condition he works far 
better than with the feeling that you do not expect him alone and 
unaided to do the work. It is certainly advisable then to form a 
repair gang under a foreman whose duty it is to do the heavi^ work 
necessary on the road. 

In practice we used the repair gang during the middle part of the 
season as an oiling gang, so that their work at the beginning and end 
of the season was repair work pure and simple, while during the larger 
part of the summer it was engaged in oilii^. 

Referring again to the subject which I have considered Mnder 
"Special Treatment," wherever a gravel road has been previously 
built on a section of road which from the development of traffic 
has been shown to be inadequate. I have used the repair gang in the 
reconstruction of the road to make it of a different and higher type. 

I do not think there is any better foundation for a semi-paved 
road than a worn gravel road. In building a bituminous top for 
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such a road the quantity of metal and bitumen to be used net-d 
not be more than two-thirds tiie amount required in ordinarj' build- 
ing auch construction and your foundation having "found itself" ia 
much less likely to prove deficient in anyway. 

This is a strong Eirgument for the use of the gravel construction 
in cases where you are unable to determine which type of road is 
actually required. You may find that you require the pavement 
class where you have originally thought that the cheaper construction 
would do and if so, in changing the construction, you are not adding 
materially to the cost of the road when reconstructed and are thus 
able to correct an error without any additional expense. 

I have not changed my mind in regard to the organization of a 
maintenance system. Starting with the "overhead" the division 
of the maintenance into units of about KKl miles in charge of an 
inspector, the sub-division into patrol lengths of from 6 to 8 miles 
in charge of the patrolman seems to me to be the only practical 
system. 

I have not changed my mind as to the advisability of separating 
construction and maintenance, though I realize that the concensus 
of opinion is against such division. It is easy to say that any faults 
of construction developing after the completion of the road should 
be taken care of by the same man who superintends the construction. 
IhTictically, however, the "faults of construction" as compared to the 
wear of a road are infrequent. 

The qualifications for an engineer of construction and for a super- 
intendent of maintenance remain in my mind as diverse as ever. 
The construction period will in most instances not be exactly the 
same as the maintenance period. You can not expect that one man 
to charge of both construction and maintenance will have the same 
pride in the latter that the man who has sole charge of this will feel. 

I have said nothing as yet as to the actual maintenance to be used 
on gravel roads as distinct from other types of construction. The 
special advantage consists in the adaptability of the road drag or 
hone to this work, the availability of the material for repair and the 
low cost of resurfacing. On a gravel road with material fairly avail- 
able the cost of 4 or 5 inches of gravel upon the road will not exceed 
$500 and with a patrolman on the road such resurfacing will not be 
required for eight to ten years after construction. The yearly resur- 
facing charge as distinct from patrol maintenance will only be $50 
or $60 per mile, while the resurfacing of other types of roads will 
probably require at least ten times that amount. The patrol cost 
will not be more than $10f) per mile and the repair gang will not 
average over $50, so that the total maintenance charge over a series 
of ten years will not be more than S2'X) per mile. 

Compare this with an estimate of from $800 to $10(M) per mile 
and then compare the resultant road through the .same period and it 
seems to me that the question as to the advantages of a gravel road 
has been answered, 
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I do not take myself seriously enough to suppose that a warniof 
from me will change the attitude of anyone in regard to the buildtq 
of highways in the respective States. 

It is, however, in my opinion the greatest menace to the good roads 
movement that exists today. With the average cost of improved 
roads $11,000 to $15,000 a mile, with an average charge for interest 
on the investment of not less than $600 per mile, with the i 
tenance estimated at $800 per mile, when the day of reckoning ■ 
comes and the small tax payer realizes the cost to liim, how can ytm 
persuade him that economically he can afTord to encourage the e: 
diture of such sums upon a limited mileage in each State? 

He may never ride or drive upon an improved highway. Ha 
may stil! convey his produce to market over a road knee deep wili 
mud in the spring time and yet he will be asked to add to his tu 
bill a sum which he hgures approximates 2 mills for such highways. 
He is eventually going to ask, ia it worth it? 

The slogan of "Good Roads" has accomplished much. The d» 
mand " Better Roads" has made itself felt, but before the movement 
attains it« culmination my impression is the cry will be, "More andj 
Cheaper RoadB," rather than either of those so promineaUy b^oi* 
the public. 

The Chairman : The discussion of this paper will be opened bf 
Mr. Leonard Tufts, of Fmehurst, North CaroUna, who will also 
explain his experience in the construction of sand clay roads. Mr.. 
Tufts. 

Mk. Tufts: There was a gentleman here from Maine who c 
the remark that you can make good roada of earth. Mr, Hookey 
says that the gravel roads are pretty good. For our section, in N(^^ 
CaroUna, the earth roads are the best roads. But where they an 
the best roads, they are maintained and properly maintained. 

Many think of a macadam road as a permanent road. The harder' 
the surface, the more expensive a road is, as a rule, and thelonger 
it will stand in good condition without attention. Eventually, how- 
ever, it will have to have attention, and when this time comes, the 
expense of repairing is a great deal more than in the case of the softet _ 
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The majority of people do not consider the sand clay top 
gravel and earth roads good because they are seldom maintain! 
The dirt roads must receive attention every day in the year, whereu 
the harder roads can be left for a year or more and be fairly satis- 
factory. The cost of looking out for the dirt roads per mile is very 
small, but repairs must be made as soon as they are needed. The 
250 miles of roads in my vicinity in North Carolina that Mr. McQi 
my assistant, and I are maintaining, are not looked out for as wefi 
as they should be, because neither of us devote the timeweahouir 
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I do this work properly. We probably do not devote more than a 
ly a month to this work. At the same time the automobilists who 
mne there frequently tell me that they are the best roads they ever 
"ove a car over. One enthusiast from Massachusetts told me that 
ne stretch of 30 miles was better than the Lynn boulevard. This 
irtjcular stretch of road was built largely by contributions from 
eople along the road and did cot cost over $9000 for the 30 milea, 
id not coat over $300 a mile. The Lyrm boulevard probably cost 
20.000 a mUe. 

Many of the roads are poorly located and the grades are too steep; 
hey do not even look like roads, and, as some of the engineers here 
rho have seen them will tell you, they exemplify everything that is 
ad in road construction. At the same time, there is so much good 
Dads enthusiasm in our section that the road supervisors, although 
hey have money in the treasury, never consent to build any roads 
s the people will subscribe half the cost of building, and even 
rith this stipulation the greatest difficulty we have in that section 
1 to restrict construction of roads. 

We have now in Mineral Springs township, between 40 and 50 
liiles of road and a road tax of 25 cents on $100, which raises about 
2000 a year. From this you can see that the section is poor and 
B sparsely settled. Automobilists are well pleased with our roads; 
he farmers and the merchants of the section are proud and enthu- 
■astie over them, liecause they are well maintained, and these roads 
e maintained at an expense of $30 per mile a year. 
There are thousands of miles of roads in the United States that 
1 be made equally satisfactory, and I claim that greater attention 
bould be given to this subject. With us, two men with a pair 
! mules are given a section of road varying from 20 to 30 miles. 
They keep the gutters clean, keep the bushes cut back, haul any 
urfacii^ material where necessary and drag the roads in their sec- 
ion after a rain and only after a rain. 
Each of the farmers along the road who have two or more horses 
e given a road drag which costs us about $2.50 a piece. We select 
me of these for about every 8 miles to attend to the dragging after 
i rain, and if the roads need it, these men are instructed to drag 
sir section. If we find the roads need it badly and the regular 
ld has not been attending to it, we telephone to another man that 
i a drag and ask him to drag it. Every time a man drags the 
oad, he sends a bill to my office and receives a check for the labor 
t his team and himself. In some sections, we find it easy to get a 
lan to drag: in others, there is considerable difficulty, but we are 
getting to look out more and more. 
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THE SAND-CLAY ROADS MAINTENANCE IN 
NORTH AND SOUTH CAROLINA 

Bt Leonard Tupib 

No State in the Um ted States can afford to have all roads macadamed 
or hard surfaced. Iknow thatthisisnottheopinionof manyroaden- 
tbusiasts, but if you will look at the mileage of highways in each State 
and compare this with the taxable property in each State, and then 
consider the interest on the coat of these roads as well as the cost of 
maintainii^ them, I think you will agree with me that my first state- 
ment is correct, I find, from a bulletin pubhshed by the office of 
public roads this year, entitled " Repair and Maintenance of High- 
ways, " that the cost of repairs and maintenance of the State high- 
ways in Massachusetts in 1912 was $676 a mile, and that the average 
cost of repairing and maintaining in Comiecticut, Massachusetts, New 
Jersey, New York and Rhode Island for the last eight years was $608 
a mile, and even at this high cost the State highways in these Stat«8 
are not maintained as well £is they should be. In the same pamphlet I 
find that the cost of maintenance in England, where labor is cheaper 
than here was $415 a mile in 1910. In France the cost was $347 in 
1909. It is evident from these %ures that the coat of maintaining a 
first class macadam highway in tins country would be at leaat S600 a 
mile. The taxable property divided by nules of road in Massachu- 
setts and Rhode Island gives these States approximately $250,000 of 
taxable property per mile of road. If the tax rate is 25 cents on $100 
this will raise $625 a mile for all roads which is hardly enough to main- 
tain them if they were all macadam, to say nothing of the interest on 
the investment, which would be at least $300 a mile. If all of the 
roads in these two States were macadamed the interest on the invest- 
ment and maintenance would necessitate a tax of 40 cents on SIOO. 
New York State is next to Massachusetts and Rhode Island, and 
there they have about $150,000 of taxable property per mile of road. 
There it would be necessary to have a tax rate of 60 cents per $100. 
The other States have so little taxable property per mile of highways 
that it hardly seems possible to build any hard roads. Of course, if 
all of the roads in the different States were as fine as the roads in Eng- 
land and France there would be a great deal more taxable property, 
but I can hardly conceive of any State in the United States increasing 
its taxable property enough, with the exception possibly of Massa- 
chusetts, Rhode Island and New York to pay for the maintenance of 
their roads and interest charges. I think you will agree with me, 
therefore, that for years to come the roads in the United States, with 
few exceptions will necessarily be of some cheap construction. 

I wish to make another statement. The average cost of repairing 
and maintaining a road is approximately 10 per cent of its original cost 
of surfacing. This figure is an average figure, and an approximate 
figure, but in my investigations it is surprising how often it comes o 
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right. From all that I can leara the surfacing of the State roads in 
MEissachusetts, Connecticut, New York, New Jersey and Rhode 
Island, is S6700 a mile; the average cost of maintaining— as I called 
to your attention before — ^is $608 a mile, and if properly mmatained 
would coat $670. In North and South Carolina Mr. McQueen, 
my assistant, and myself have the maintaining of some 250 miles of 
gravel and sand-clay roads. These roads cost for surfacing approxi- 
mately $300 a mile. Labor is cheap and material is convenient. The 
cost of maintajning these roads is within a few cents of $30 a mile. 
The coat of surfacing several gravel roads that I know of has been 
about $1500 a mile; from all that I can learn, the cost of maintaining 
has been approximately $150 a mile. 

Many think of a macadam road as a permanent road. The harder 
the surface, the more expensive as a rule, and the longer it will stay in 
good condition without attention. Eventually, however, it will have 
to have attention and when this time comes the expense of repairing 
is a great deal more than for the road of softer material. The ma- 
jority of people do not consider the sand clay, top soil, gravel and other 
dirt Iroads good because they are seldom maintained. These dirt 
roads must receive attention every day in the year, whereas the harder 
roads can be left for a year or more, and be fairly satisfactory. The 
cost of looking out for the dirt roada per mile is very small, but re- 
pairs must be made as soon as they are needed. The 250 miles of 
roadfi in the vicinity of Pinehurst, North Carolina, that Mr. McQueen 
and I are maintaining are not looked out for as well as they should be, 
because neither of us devotes the time that we should to the work; 
probably not more than one day a month. At the same time the 
automobiUsts who come to Pinehurst frequently tell me that they are 
the best roads that they have ever driven a car over. One enthusiast 
from Massachusetts told me that one stretch of 30 miles was better 
than the Lynn Boulevard. This particular stretch was built largely 
by contribution of the people along the road, and did not cost over 
J9000. The Lyrm Boulevard probably cost $20,000 a mile. Many of 
the roads are poorly located; many of the grades are too steep — they 
do not even look Uke roads — and as some of the engineers here who 
have seen them will tell you, they exemplify everything that is bad in 
construction. At the same time there is so much good roads enthu- 
Biaam in our section that the road supervisors although they have 
money in their treasury never consent now to build any roads unless 
the people will subscribe half the cost of building, and even with this 
stipulation the great difficulty we have is to restrict the construction 
of roads. We have now in Mineral Springs Township between 40 and 
50 miles of roads, and we have a road tax of 25 cents on $100, which 
raises only about $2000, a year. From this you can see that the sec- 
tion is a poor one and sparsely settled. 

Automobilists are well pleased with our roada there. The farmers 
and merchants of the section are proud of and enthusiastic over the 
roads because they are well maintained. And these roads are main- 



AMKRICAN HOiD CONGBESS 



tained at an annual expense of S30 a mile. There are hundreds 
thousands of miles of roads in the United States that can be mi 
equally satisfactorj' ^^'^ I claini greater attention and greater stui 
should be given to this subject by people who are interested io 
road, than to the harder surfaces. 

With ua two men with a pair of mules are given a section of 
varying from 20 to 30 miles. They keep the gutters clean, keep 
bushes cut back, haul on surfacing material where it is necessary, 
drag the roads in the section where they happen to be after a rain. 
Each of the farmers along the road who have two or more horsee are 
given a road drag, which costs us about $2.50. We select one of these 
for about every 8 miles to attend to the dragging. After a rain, 
the roads need it, these men are instructed to drag their section, 
we find that the road needs it badly and the regular man hasn't b< 
attending to it we telephone another man that has a drag and ask bi 
to drag it. Every time a man drags be sends in a bill to 
receives a check back for the amount of labor for his team and himself. 
In some sections we are quite successful in getting men to drag at the 
proper time, and in other sections we And considerable dilBculty, but 
we are gradually getting more and more men to look out for this work 

In many sections of the United States there is some material that 
makes a good cheap road, and if a competent man and a pair of horses 
are kept on this work continuously under the direction of some intelli' 
gent citizen, and if the road is dragged frequently, you will find that 
the expense on these earth roads is very small per mile, and that they 
will be satisfactory for twelve months in the year in most places, ana 
for the greater oart of the year in others. 
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Ma Smith (of New Jersey) : We are not paying enough at1 
tion to the matter of cheaper roads in this country. I drove & 
Miami, Florida, to Philadelphia, and passed over every kind of roads, 
and it is possible and is good policy for us to take up and give more 
attention to the cheaper roads in the country and see how they can 
be made better and protected, rather than spend all our money 
on these high priced roads of cement and brick and asphalt and 
water bound macadam and all the rest. They are fdl ri^t for the 
cities and great highways but not for the country roads and I 
Bure that this matter of gravel and sand clay roads ought to be tak< 
up more thoroughly by the Convention. 

^A Member: I want to make an entry for competition in Ji _ 
County, Missouri, we have 600 miles of gravel roads. You can go 
there with your automobile today and break the speed limit with- 
out vibrating your springs. They are kept, that way by continual 
dragging with traction engines and drags weighing two or thri 
thousand pounds. We drag 10 or 12 miles a day with those cngini 

A Msubeb: I would like to ask Mr. Hooker if they roll grai 
roads in New Hampshire? 
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Mr. Hooker: We do roll them, we roll them with regular ten- 
tOD rollers, where we have them. In some instaiices we have got 
to roll them with a corrugated roller drawn by oxeo, but if you 
haven't got a corrugated roll, you can put your road in just the same 
condition after a rain by the use of a drag. 

Mr. Hilliard (of Michigan): I want to say that the experience 
of the road builders in upper Michigan confirms all that Mr. Hooker 
and Mr. Tufts have said regarding gravel and dirt roads. 

Mb. Atkinson (of Louisiana) : How do you apply your gravel? 

Mr. Hooker: I put my aub grade on the 21 foot road 3 inches 
higher than the finished. 

Mr. Atkinson : Do you have a shoulder or apply the gravel the 
entire width of the road? 

Mb. Hooker: I prefer it without the earth shoulder, giving the 
gravel the entire width of the road. The other way, we build a 
shoulder and 15 feet of gravel 8 inches thick, 11 inches in the center 
and 8 inches on the outside. 

Mr. Ebermardt (of Pennsylvania): We take the road machine 
first and grade the road, then haul the gravel 4 to 6 miles, place it 
6 to 8 inches deep with the dump wagon, spread this from the dump 
wagon, use rakes and thereby get at the lumps and make an 
even and good grade of road. It costs $1600 to $2000 a mile and it 
can be maintained three to four years at an average expense of 
1200 to $300 a mile. 

The Chairman: If there is no further discus^on, we will proceed 
to the next subject on our program. Colonel Stevens is not here, 
but his paper on "The Treatment of Womout and Ravelled Mac- 
adam Surfaces" will be discussed by Hon. Robert C. Terrell, State 
commissioner of public roads of Kentucky. 

TREATMENT OF WORNOUT AND RAVELLED MACADAM 
SURFACES 

Br CoL. Edmund A. Stevens 

Stale Highway Commissioner of Neiv Jersey 

Before discussing the cure it is well to define the trouble, and 
to analyze its causes. The word "ravelling" is used rather loosely. 
For my purpose I shall consider it as the loosening of the bond of 
a road surface until the macadam stone lies loose and free on the 
road. By macadam stone, I mean, not the small stone used to fill 
voids and give a smooth finish to the surface, but the stone that cod- 
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stitutes the body of the road's surface. In macadam work this 
stone when compressed to its final form occupies about 60 per cent 
of the voliune of the road surface. The 40 per cent of voids is filled in 
varying proportion with siu^ace stone, screenings, stone dust, sand, 
earthy materials and any chemical binder used to "hold the road." 
The mixture of fine stone, sand and earth filling the voids has no 
appreciable tensile strength. Its duty is to wedge the macadam 
stone in place and prevent internal movem^it. Such a structure is 
c^ed on to carry loads, to receive and absorb propelling thrusts. 
The road shoidd be of sufficient depth to transfer the stresses thus 
imposed to the sub-base without serious internal movement and at 
unit pressure less than the resisting power of the soil. It is thus 
subjected to vertical and horizontal forces that contribute largely to 
ravelling. 

Let us briefly consider these. 

A draft horse weighing 1200 pounds will have all his weight at 
one time on two feet. He will exert say 1 h.p. at a speed of 4 miles. 

23 000 
The vertical forces at the foot is 600 pounds, the horizontal ^ ' ^ 

=47 pounds. These forces are or may well be concentrated on a 
toe c£dk 2 inches in width; the resultant force slightly exceeding 300 
pounds per linear inch. 

A motor truck weighing, loaded, 16,000 pounds and exerting at the 
wheel rims say 30 h.p. at 10 miles an hour, will with 60 per cent of 
load on rear a^de, exert a vertical force of 4800 pounds and a hori- 
zontal of 562.5 pounds at each rear rim, the resultant being about 800 
pounds per lineal inch for 6-inch tire. 

For a pleasure car weighing 4000 pounds with 60 per cent of weight 
on rear axle and exerting 40 h.p. at the wheel rims with a speed of 
35 miles, the vertical force at each wheel is 1200 and the horizontal 
214. The resultant is about 400 per linear inch for a bearing width 
of 3 inches. 

At curves with high speed cars, the horizontal force is consid- 
erably increased, for it is impossible to so "bank" a curve as to 
suit the speed of all classes of traffic. 

In the case of wheels transmitting vertical loads only, observa- 
tion indicates but little dust raising from a road not overlaid with 
loose dust. Such a wheel will at the point of mathematical tan- 
gency have no velocity relative to the road; a vertical velocity is 
imparted to it and as any section leaves the surface it will raise 
with it any of the lighter particles that are loose and may come 
into contact with it. At the driving wheel there is a slight slip which 
in addition to lifting will throw particles backwards. 

These are the forces tearing at the road surface. In some cases 
they are more than the road can stand. The horse's calk acts some- 
what like a chisel. It will pry out the binding material between 
the stones as well as the latter themselves when the bond is weak- 
ened. The driving wheels of motor vehicles push or suck any ma- 
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teriiil thus loosened out of place. The binder loses weight as it 
parts with moisture; besides this, without moisture it Eilao loses, 
not only its property of recementing itself under pressure but to a 
great extent, its binding power as well. The real work of trans- 
mitting the stresses due to traffic most be borne by the stone. These 
are merely held in place by the binder. The latter is gouged out 
by the horse, drawn or pushed out by the automobile tire, blown 
away by the wind, or washed off by the rain and a loosening of the 
upper stone results. 

Even on a well consolidated road climate stresses impose a heavy 
duty. If, however, there be voids the risk of failure increases. Voids 
may be due to deficient rolling or to the rise of too much clay in the 
earthy binder. Lumps of this material will bridge the spaces between 
stones even under hard rolling. The bridge will break down even- 
tually either from pressure or moisture or a combination of them. 
A void forms where the bridge was and continues rising until near 
the surface when ravelling results. The same may be true in the 
cases of too light rolling. 

When bitiuninouE material is used as binder it is liable to dis- 
integration from weathering, from overheating or from admixture 
of earthy materials. 

An ordinary water bound macadam may lose material by wear 
up to a thickness of about a half an inch a year without being over- 
loaded. The thickness that can thus be lost will vary with con- 
djtiona, one of which probably is the ratio of the maximum wheel 
load to the total tonnage borne by the road. 

Whatever the rate of waste it must be replaced if the road is to be 
maintained. 

To summarize the foregoing, roads ravel from: (1) improper con- 
struction, (2) overload, (3) neglect. In all cases these affect the 
binder. 

Poor workmanship in construction can only be cured by rem- 
edying the original defects. These generally show themselves by 
small local depressions in the surface from which ravelling spreads, 
in certain cases at an almost incredible speed. In bituminous sur- 
face faulty material and thin spots generally show up clearly. In 
both cases the only remedy is to rebuild the work properly, if neces- 
sary, from the sub-base up. This is not strictly repair work. 

In considering the effect of overloading and neglect it must be 
borne in mind that any given type of construction may be so main- 
tained as to vastly increase its carrying capacity. The problem is 
largely one of economics and administration. As an illustration, 
assume in two cases the same foundation — let one road have a water 
bound macadam surface dressed with a heavy bitumen forming 
a sheet about J-inch in thickness and the other a bituminous con- 
crete (mixed method) surface of say 2 inches. The former will cost 
about 40 cents for stone and 15 cents for dressing, or 55 cents per 
square yard, and the latter about $1 (both exclusive of the founds- 
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tions). With proper care the lighter surface will last about three 
years under fairly heavy traffic, the heavier one an unknown period, 
but let us assume twelve years. The total yearly charges against 
the two may then be stated about as follows: 

Dre88ed macadam 

Interest on cost, 55 cents at 4 per cent 2.2 

Depreciation, J of 15 cents 5 .0 

Labor (patrol system) 1 .9 

w^x^ .^i„ / Stone f cubic foot at 9 cents 3 .4 

Materials ^ Bitumen i gallon at 12 cents 1 .5 

Total 14.0 

Bituminotu concrete 



Interest on cost, $1 at 4 per cent 4 .0 

Depreciation, 1.00/12 8.3 

Labor 0.9 

Material 0.8 

Total 14.0 

The fixed charges are 7.2 cents against 12.3 cents. 

The operating charges 6.8 cents against 1.7 cents. 

I do not claim that these figures are more than illustrations of the 
principle involved. They show a great saving in operating charges, 
those that show up in the yearly tax bill. The fixed chai^eSy how- 
ever, are just as real and must be met at some date. 

For a road with 9,500 sq. yards per mile the costs as shown in 
yearly tax charges, where depreciation and interest are not visible, 
would in this case be, 

For the dressed macadam, per mile $636 .50 

For the bituminous concrete 161 .50 

yet as shown above the real cost of the two roads is the same. This 
case affects our subject because the treatment of a ravelled road 
surface must depend on the system of maintenance. 

In most communities the great consideration is the next yearly 
tax bill. If that can be kept down for a period the ultimate economy 
of such a policy receives but slight attention. It is generally easier 
to get money for a new road than for repairs. A road requiring a 
large yearly repair charge is condemned without a hearing. 'Die 
ro^ calling for heavy interest and depreciation charges may be an 
equally or even more expensive solution; but the interest charge is 
not so apparent and the depreciation charge is not made. TUs is 
simply putting off the day of reckoning which is siu*e to come. How- 
ever, the troubles of those in charge ten years hence are usually 
lightly borne by the officials of today. 

If we consider the structure of the road surface we can easily see 
that the 40 per cent of voids in the macadam stone will be filled 
somewhat as follows: 
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Surfa(;e etoae passiag l-inch riag and caught on {-inch ring, 

15 to 'Si per oeot 
ScreeniOKH, passing )-iQch ring Ifi to 10 per cent 

When dry the clay is driven off to a greater or less extent as dust, 
washed away or splashed off as mud. Its place is supptied to some 
extent by detritus the result of the wear of the larger and heavier 
materials. These also blow or wash away and the road loses its 
bond. If our road is uot overloaded we can retain its usefulness 
by making good its losses, with proper materials in their needed pro- 
portion. It is here that the trained road man is most needed. Noth- 
ing can replace his experienced judgment. 

In the case of a ravelled road having &rst determined that the 
road was well built we must decide whether the traffic is too great for 
the type of surface, or whether the failure was due to neglect. If 
the former we must resurface with some better type. If the latter 
we can repair the old surface. 

Resurfacing should always be preceded by scarifying and by 
bringing the road up to the necessary depth of stone. For water 
bound macadam needing greater surface strength several classes of 
chemical binder may be used of which I shall discuss two, bitumen 
and lignin. 

The bitimien may be applied either by penetration or mixing 
methods. The former is the cheaper, the latter the more trust- 
worthy. Which method is to be used will, aft«r consideration of the 
care the road will receive, depend on the estimate of the overload, as 
will also the depth of the bituminous sheet. My own observation 
leads me to question the wisdom of attempting to get any thickness 
exceeding one half inch by penetration methods. It also leads me 
for this class of work to prefer tar to asphalt. The former material 
appears less sensitive to injury by dirt and to yield better results in 
repair work. 

The lignin binders are derived from the waste products of wood 

Culp or tanin manufacture. They are cements being also used to 
ind core sand in foundry work and impart a tensile strength to the 
binding materials. They will not act on materials soaked in the so 
called road oils. The action of some of these materials on slag and 
red shale is quite remarkable. They are slightly soluble in water 
and will therefore need renewal. Their appUcation, however, is easy 
and inexpensive and the efTect of successive applications seems cumu- 
lative, increasing not only the depth of penetration but the strength 
of the bond. The water proofing of lignin bound roads with bitumi- 
nous tops has been carried out in Connecticut but I am unable to 
give any facts as to the results. 

For water bound macadam roads that have failed through neglect 
a thin coat of gravel carrying some earthy matter or of screenings or 
coarse sand mbied with earth will usually cure cases that have not 
gone too far. In some of the counties of New Jersey it is usual to 
""* all ruts, depressions, etc., with fine stone and to give the middle of 
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the road a coat of the same mixed with a little clay. Much of this 
materid is wasted by being thrown off the road by the traffic, and 
old ruts almost invariably reappear. This method, however, is very 
successful in preventing ravelling. It seems a false economy to omit 
rolling and wet rolling, at that. The same is true of patching holes 
with an3rthing but macadam size stone. The roads treated with 
small stone are yearly losing depth. The moisture for wet rolling 
is usually bountifully supplied by nature in the early spring. It can 
also be had by the use of hygroscopic salts where water is hard to get. 
Traffic will usually throw off from the road siu^ace enough stone to 
pay for rolling. 

A treatment of clay, without rolling, will often give astonishing 
results. Such treatment, however, seems only a palliative not a 
cure. Roads thus treated become dusty or muddy according to the 
weather, show a tendency to ravel again and are hard to properly 
treat with bitmnens. They will, however, take the lignin binders 
with good results, if the dose of clay has not been excessive, or if 
the excess is swept off before treatment. 

In closing a word of warning as to the use of the so caUed cold 
' oils may not be out of place. Those of the so called non-asphaltic 
class, to a greater extent than the so caUed light asphaltic oils, seem 
to act as lubricant on road materials and to foster pot holes, ravelling, 
and other failures. It may be possible to properly apply these ma- 
terials but if so it is rarely done. It is certain that even sli^t de- 
pressions will cause a deep penetration of the road. The dust laying 
qualities of the material thus absorbed are lost and its lubricating 
effect given the best possible conditions to get in its pernicious work. 
Local authorities and even private individuals seem to select roads 
with uneven surfaces as those on which to use these oils. 

Mr. Robert C. Terrell: In discussing this excellent paper and 
this very important subject, I wish to say that Colonel Stevens' 
paper shows that he has given this most vexing problem a good deal 
of time and thought and his explanation of the causes of the ravelling 
of the macadam road is beyond question. However, I disagree with 
him, in so far as he advocates the use of earthly materials as a binder, 
since earthy materials not only render the siu^ace susceptible to 
retaining water but also permits the percolating of water into the 
subgrade. 

The discussion in this paper showing the effect of motor trucks 
and motor driven vehicles, shows conclusively that an excess of 
screening or the use of earthy materials for a builder are objection- 
able. The tendency of water boimd macadam roads to ravel under 
heavy motor traffic, may be largely overcome by increasing the size 
of the stone in the top course and using only a sufficient amount of 
screening and stone dust to cement the whole together after bdng 
thoroughly wet and rolled. The larger stone should be plainly vis- 
ible on the surface and the surface should have the appearance of a 
conglomerate rock that has been cut with a saw. 
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Colonel Stevens says, "Whatever the rate that wastes, it must be 
replaced if the road is to be maintained." This is very true, how- 
ever, if the road be worn uniformly, it will not be economical to 
try to replace the amount worn off, by fine stone but sufficient time 
should elapse to justify the placing of a course of stone aufRcient to 
bear the traffic and not be blown away by rapidly moving vehicles. 
But uniform wear is rarely the case. Where ruts and large holes 
occur they should be promptly filled, not with small stone but stone 
of the same size and character as that in the surrounding course and 
well tamped. 

The discussion of the bituminous surfaces is carefully worked out 
and I shall not attempt to go into detail on the discussion of figures 
for bituminous macadam and bituminous concrete. It is very evi- 
dent that the following statement from Colonel Stevens' paper is the 
correct status of affairs throughout the country, " In most instances 
the great consideration is the next yearly tax bill. If that can be 
kept down for a period, the ultimate economy of such a policy re- 
ceives but slight attention. It is generally easier to get money for 
new roads than for repair." In order to properly maintain a road 
must of necessity have been properly constructed and since it is 
generally conceded that water bound macadam road is not satis- 
factory under heavy motor traflfic and it is necessary to employ some 
sort of bituminous treatment. The heavy asphaltic oils have been 
used very successfully on the water bound macadam roads of Ken- 
tucky, and have given excellent results. However, the road to re- 
ceive this oil should have been built at least six months in advance 
of its first treatment, in order to give the stone time to season or rid 
itself of the quarry sap. All the excess dust and foreign material 
should be carefully swept from the surface of the road and the oil 
apphed evenly over the entire macadam surface. Traffic should be 
suspended until the oil has had time to penetrate. This can be ac- 
complished by oiling one side at a time, thus permitting the use 
of the other side of the road. If the oil is not applied evenly, the 
flurface will generally ravel or form pot holes where the surface fails 
to receive the treatment. The road should receive one treatment of 
the oil each year, in the early spring. If, however the same macadam 
on which oils or bituminous concrete are used, {a surface free from ruts 
or depressions) a treatment of Kentucky rock asphalt should be 
, placed 2 inches in thickness and properly rolled. The maintenance 
charges will at once become a minimum. This Kentucky rock as- 
phalt may be applied cold after having been prepared by grinding. 
It is not only efficient but easy to place and requires but tittle atten- 
tion after it has been thoroughly consolidated. I believe that this 
material can be economically used for surfacing and for maintenance 
purposes anywhere within a radius of 1000 miles of the Kentucky field. 
The material of which I speak is a sand stone pregnated with about 
ten to twelve per cent of asphalt and is found in Edmonson County, 
Kentucky, there being' about 80,000 acres of this deposit ranging 
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ID thickness from 12 to 50 feet. In 1906, or about that time the 
United States government constructed approximately a half mile of 
niad of this material, near Bowling Green, which is now in an excel- 
lent state of preservation and shows little or no bad results from ita 
constant and heavy use. It is safe to say that this material would 
not cost more than 50 cents per square yard in place anywhere 
within a radius of 500 miles. I believe that that price can materi- 
ally be reduced when the field is more fully developed. 

This material can be used with same results at a thickness of 1-inch 
after consolidation, which would double the number of square yards 
per ton of material but of course cut down the life of the road. 

Under the advance system of road construction and the heavy 
motor traffic, I do not believe it economy to recommend or to permit 
the building of stone roads without the use of the roller, and while 
Colonel Stevens says "A treatment of clay without rolling will give 
astonishing results." I agree with him and also his latter statement 
in which he states, "Roads thus treated become dusty or muddy 
according to the weather," I believe such treatment of our roaiu 
should be discouraged as far as possible. 

Mb. Underwood: I want to say to you gentlemen of the Con- 
vention that we have no business to let a gravel road wear out; it 
is absolute foolishness. What in the name of common sense is the 
use of building a thing and then sitting down and letting it wear 
out? It is absolute nonsense. In the city of Battle Creek, where 
I am commissioner of public works, we have some gravel streets. 
In the surrounding country outside of Battle Creek, we have some 
gravel roads. Let me tell you the difference between the way in 
which these gravel roads are kept up. In the city of Battle Creek, 
we don't drag our streets, it doesn't amount to a row of pins to put 
a drag onto a hard graveled street that has got holes in it; what 
you want in the holes is some more gravel, and that is what we 
put into the holes in the graveled streets of Battle Creek. Every 
year we go over our streets and fill every hole with gravel. When 
that bole has got water in it, we know where the hole is then and 
phig it up and it stays plugged up for a year and possibly for more 
than a year. Now, the way they do out in the country surround^; 
Battle Creek, they let their roads go until they are so full of holea 
that when it rains they are simply a continuous streak of poods of 
water, and then they undertake to fill those holes by dragging the 
roads, and that is absolutely fooling away your money. I want 
to tell you gentlemen of this Congress that if you want to keep up 
a gravel road, you have got to fill the holes. Its the same way u 
I want to keep up my coat and a hole gets in it, I have got to patch 
the hole. 

Ma. Smith (of New Jersey); We run the steam roller and t 
disc harrow over them and then they are in good condition to spre 

again. 
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The Chairuan: Mr. John S. Gillespie will now deliver an ad- 
dress on "Development and Maintenance of Highways in Allegheny 
County, Pennsylvania." 

DEVELOPMENT AND MAINTENANCE OF HIGHWAYS 
IN ALLEGHENY COUNTY, PENNSYLVANIA 

By John S. Gillespie 
Road Commissioner 

Allegheny County, Pennsylvania, was created by an act of the 
State l^islature on September 24, 1788, being formed from parts of 
Weatmoreland and Washington Counties. In 1789 an additional part 
of Washington County was annexed. It then comprised all the land 
Dortb and west of the Ohio and Allegheny Rivers, but was subse- 
quently reduced by the creation of Armstrong, Beaver, Crawford, 
Erie, Mercer, Venango and Warren, and parts of Indiana and Clarion 
Counties. Its area is approximately 755 square miles. Its popula- 
tion in 1860 was 178,831, the 1910 census showed a population of 
1,018,000. 

All^heny County derived its name from a tribe of Indians called 
the "AJlflghans," who formerly lived along the Allegheny River. 

The surface is undulating and near the large streams hilly. The 
lands are fertile and make excellent farms. The great wealth of the 
county lies in its immense mineral resources. Bituminous coal of 
the finest quality abounds, varying in thickness from SJ to 8§ feet. 

The Allegheny and Monongahela Rivers join at Pittsburgh, forming 
the Ohio River. 

Allegheny County is so situated that all its main roads lead to Pitts- 
burgh which is in the center. These main roads lead to the outer 
borders of the county, connecting up with Butler, New Castle, Wash- 
ington, Freeport, etc., with many cross connections. In fact its 
features resemble a wheel, Pittsburgh being the hub. 

The question of good roads evidently was given careful considera- 
tion in years gone by, as in going over the court records we secure data 
pertaining to the old turnpikes and toll roads. These in the majority 
of instances were planked roads, having a plank roadway 8 feet in 
width with an earthen or summer road alongside; and, I might state 
that even today there are seversil miles of such roads in our county. 
There are, however, no toll roads in the county, the same having been 
condemned and purchased by the county, and then dedicated to the 
public as free roads. 

Sentiment for good roads continued to grow, for in the early part of 
189.'), the governor of Pennsylvania approved what is known as the 
" Flinn road act. " This act provided for the laying out, straightening, 
widening, altering and otherwise improving of the then existing high- 
ways. It provided for the issuing of road bonds or a direct tax, in 
payment of such improvements; also, it provided for the levy of a 
road tax by the county for maintenance, sinking fimd chaises, etc. 
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It was under this act that the road department of Allegheny County 
was created, and the department has been an important feature of 
the county conmiissioners' ever since. This act was effective until 
May 11, 1911, when a new act was approved. This new act provides 
for the improvement of routes through cities and boroughs thereby 
connecting up with the road system in general as laid out by the 
county conmiissioners. This new act also increased the bonding 
power of the county for road improvement, allowing the issuance of 
2 per cent of the assessed valuation, without being compelled to sub- 
mit the matter to the voters for a referendum vote. Under this act 
the county commissioners are permitted to issue bonds to the amount 
of $22,000,000. 

The present conmiissioners of Allegheny County are Irvin E. 
Campbell, J. Denny O'Neil and Stephen J. Toole, the present term be- 
ing their second term in office. This board has always been active 
in road improvement, they have given the matters of construction and 
maintenance their earnest consideration, and the present excellent 
system of county roads is the result of their earnest efforts. 

The road department commenced building roads in August, 1897, 
and the work has been continued ever since. We feel we have accom- 
plished a little in the way of road improvement but we have lots to 
learn as this is a big proposition. It is important and cannot be solved 
in a day or a year. There are many conditions to consider, what may 
be a good road for one section will not answer in another. We first 
started by building macadam roads, having a telford foundation 8 
inches in depth with a macadam wearing surface 4 inches thick. Our 
roads are all graded 30 feet wide and in the majority of cases the im- 
proved portion is constructed 16 feet in width, in a few cases we only 
improve 14 feet. 

Up to the end of 1905 we had 153.7 miles of macadam road, today 
we have 437 miles of improved roads of various kinds, completed and 
imder construction. Aside from this there are 22 miles of plank roads. 
The two remaining planked roads, however, have been taken over 
by the highway department of Pennsylvania, being a part of the 
famous Sproul system. Portions of these plank roads have been 
improved with brick and asphalt-macadam construction and it will 
be but a short time imtil they are a thing of the past, ihe remaining 
portions, it is hoped, will be replaced with a permanent road in a 
short time. 

Under the acts already mentioned the County of Allegheny, up 
to the end of 1912, issued 110,250,000 in road bonds. A road tax, 
varying from i\ of a mill (this being the tax levy in 1902) to f of a 
mill (ti^e present tax levy), has yielded 14,449,040.90, this having 
been applied to maintenance and sinking fimd charges. The sinking 
fimd charges from 1902 to 1912 amounted to 13,904,791.10, leaving 
$10,794,249.80 as a net amount for road purposes. 

At the time we commenced building macadam roads, they were 
considered the "ideal roads.'' Conditions alter cases, however, and 
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Irith the advent of the automobile, the heavy buck, and continued 
B9e of narrow tires, it was readily seen that a more substantial road 
^ould have to be considered. Narrow tires play an important part 
fai the ruination of a macadam road. Our roads, we think, are coo- 
■tructed right, the best of material obtainable is used for the aorfaoe 
knd still the macadam road cuts into ruts. Our board of conunis- 
lioners at once realised that a more durable road would have to b« 
adopted, so in 1909, after a careful investigation of roads in and 
through the pastern States, they awarded contracts for the first 
Hphaltio-coQcrete surfaces in Allegheny County. The ease with 
wUch this surface is laid, the slight inconvenience afforded the 
travelling public, and the fact that it is a dustless road, convinced the 
tommissioners and the public in general tfiat it was a step in the 
light direction, towards solving the road question. Since construct- 
ing the first aspha]tic-«oncrete roads, our commiasioner? have re- 
ceived numerous requests for this class of pavement. I might state 
right here that the roads first treated with this asphaltic-concrete 
sirface were those that were subjected to the heaviest kind of traveL 
They are main routes to Freeport, Pa., and to SteubenviOe. Ohio, 
and are subjected to all kinds of automobile travel, hauling of heavy 
famldera' supplies, etc. Neither of the roads constructed during 1910 
have as yet required one penny of cost for maintenance, and present 
conditions seem to be improving with age. 

The asphaltic-concrete road while costing more than the old style 
macadam is cheaper in the end when one considers the matter of 
maintenance. We fee! that we will not be required to do anything 
in the way of repairs for eight to ten years, while with the macadam 
road our conditions require resurfacing, or top dressing, every two 
or three years at most. The macadam road, you all know, b a dis- 
agreeable road in wet weather. Mud fron the side roads is dragged 
on, and remains there until dried out by the sun. While mud is also 
draped on to the bitummous road, the first rain washes the surface 
clean. With the hot mixed material no delay is suffered by passing 
Tejucles, the road is at all times open to travel, while the macadam 
road suffers more or less during the time of resurfacing, until the 
tame has thoroughly bonded. This makes an ideal road throu^ 
Villages and in readential sections. This bitulithic pavement is 
made of crushed stone, sand and asphalt. The stone is mixed in 
predetermined proportions as regards sizes, to provide a maximimi 
density and minimum of voids, so that when rolled in place itis 
nearly as dense as a block of solid stone. The surface offers as little 
resistance to traction as asphalt; it is not slippery. The small stone 
Used provides a gritty surface somewhat similar to macadam and 
affords a secure footing for horses at all times. The application of the 
Kal coat makes the road practically water-proof. It easily supports 
the passage of high speed vehicles, and heavy travel, wiUiout looeen- 
iog the bituminous filler and therefore does not affect the stone, and 
■^l^comea from the pavement or ita material. 

k^ 
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Id using the term "aaphaltic concrete" I wish to make it cli 
that I do not refer to the form of coustructioa which has been ex- 
ploited during the past two or three years and misnamed "asphaltic 
concrete," being merely a sheet asphalt or mortar pavement (leaa 
the essential binder course) with a very little (the apecificationB say 
"less than 10 per cent" which may be none) crusher screening 
coarser than J-inch size. The presence of this smaJl percental of 
fine crushed stone surrounded or "floating" in mortar in my opinitm 
makes the construction weaker than a pure "asphaltic mortar" witlt< 
out the screenii^ for the reason that the tendency of traffic is Ull 
dislode any of the other detached particles of stone which may bs 
near the surface. 

The asphaltic concrete of Allegheny County measures well up toths^ 
clear concise definition adopted by the American Society of Municipd 
Improvements for true asphaltic concrete, as follows: 

Bituminous concrete is a pavement conBisting of a oombintLtiOD ot broken 
Btotie aod eand, or fine mineral matter, cemented together with a bituminotu 
cement, and which has all its ingredients mechanically mixed before being laid. 
To be termed a bituminous concrete it muat partake of the well known charac- 
teriaticB of concrete, that is, there must be stone enough in its composition Ia 
form an important part thereof and add to its strength and durability; also, 
there must be enough of the Tnortar constituent, that is, the sand ana bitumi- 
nous cement, to properly support and bond together the largest particles. 

This differentiation between the true, real and the spurious □ 
named "asphaltic concrete" is most important. 

The maintenance of the macadam road is expensive in our couptj _ 
We do not have any local stone that will answer, it is all shipped in of 
rail. In the majority of cases we have hauls of 4 to 6, and in some 
cases 8 and 9 miles from the railroad to the road. This material must 
be handled a couple of times and you can readily appreciate why oiu 
macadam roads cost so much. 

While we have paid considerable attention to the asphaltic 
Crete road, asphalt penetration work also was carried on. Varioi 
grades of asphalt were used for this work, and the roads laid to 6 
all seem to be in excellent condition. Close on to 45 miles of this 
class of road has been laid. This pavement has been laid on roads 
that are not subjected to aa heavy travel as the ones on which w 
place asphaltic concrete. 

The brick road has not been overlooked, either. Approximate 
42 miles of brick roads have been laid, Probably half tJlis milei 
has been laid with the old macadam road as a base. This workT 
done by the maintenance branch of the road department. Brick 
construction costs $22,000 to $25,000 per mile, and covers 13 feet 
6 inches of brick pavement, two concrete curbs (flush and combination 
curb and gutter types), with concrete base 5 inches in depth. It also 
covers grading, drainage, etc. Aa a matter of general information 
to those who have not gone over any of our roads and will probably 
question the reason of our high costs, would say that our gradi 



I 



souiB 

some 
tmust 
ly 01^^ 

)f this 
roads 
ich we 

nato^H 

ork^ 



DEVELOPMENT A>nO MAINTENANCE OF HWHWATS 

irerages 11,000 to 12,500 cubic yards per mile of road. Many 
are encountered, and the construction of culverts and bridges 
irther add to the cost. As herein stated, a large part of our brick 
■ork has been done by our maintenance branch using the old macar 
am road as the base. The surface ia scarified and formed to a true 

jss section, concrete curbs built, sand cushion planed and the 

ick laid. The surface is then grouted with a cemeut and sand 
lixture of equal parts. We find that the increased life of the road 
ad on this old macadam base, gives us a road much cheaper than 

'ith the concrete base and we get a solid foundation. One of the 
od features in connection with this class of pavement is the grind- 

g off of the brick at the expanmon joints alongside the curb, and 

le breaking off and grinding up of the concrete curb. 

A large percentage of the asphaltic concrete roads in Allegheny 
/Ounty have been laid over the old macadam utilized as a foundation 
Iter levelling up and scarifying where the contour or depressions 
such as to require such regulation of grade. It is my belief based 
our practical experience of four years' use in Allegheny County 
bat this is the most economical and successful method of conserving 
he macadam on country thoroughfares on which the automobile 
raffic has become so great as to make it impracticable and uneco- 
omical to longer maintain the macadam as a wearing surface. 

The macadam road has not been entirely cUminated in Allegheny 
Jounty. Where traffic is light and particularly in the outlying sec- 
this class of surface is still laid. In this year's reconstruction 
rork by our maintenance department, we are laying about 8 or 9 
ailes of water bond macadam. In order to prolong the life of our 
oacadam roads, we hav, done considerable in the way of experiment- 
sg with light and heavy bodied asphalt oils, using screenings and 
orpedo gravel in connection therewith. The light oils are mostly 
Bed for dust laying purposes. This is an important part of our 
,'s work, the passing automobiles and even the slower vehicles 
se mimense clouds of dust, and we are compelled to keep a force 
eight tank wagons busy applying oil, to relieve the people that 
e^de along the macadam roads. We are just about completing our 
913 oiling, and to date we have used over 250,000 gallons of oil. 

Now, as you can see we have been endeavoring to find the ideal 
oad; our roads cost a lot of money. We endeavor at all times to 
mild them right and to keep them in the very best shape p>ossible. 
D passing from the waterbond macadam road to the asphaltic con- 
rete road, we feel we have taken a step in the right direction. Our 

:periments have demonstrated that it is the ideal road. It is necea- 
My however, that the material be mixed with good asphalt. There 

re many many kinds of asphalt on the market today, and to take and 

ae the cheap grades, we feel it is a mistake. On the Freeport Road 

hich was the first road we reconstructed with this kind of surface in 
010, this spring a huge slip occurred carrying part of our road away 

'ith it. Repairs were necessary to this portion, and from the part 
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that slipped away, we had samples cut out (I have a sample or t* 

with me, the same showmg its vertical cross section and if any desire 
to examine the Bame will be glad to show them). This sample does 
not show any wear whatever. The asphalt used in its mixture was 
the best that could be obtained, and in the sfimple taken up the 
asphalt still retained plenty of life. The chief chemist of the New 
Jersey highway department happened to be in Pittsburgh at the 
time I received the sample, and he expressed great surprise at the 
condition of the asphalt, considering length of time in use, etc. 

Last, but not least, in the matter of highway improvement, Alle- 
gheny County was not only among the first in the matter of road 
improvement, but at the same time we inaugurated a "patrol sys- 
tem." This system has been in service since the completion of our 
first roads, and is added to as occasion demands. Today we have 
128 caretakers on our various roads. We endeavor to place a man 
on each road, that is, we p've each of our caretakers 4 to 5 miles of 
road to care for. It is the duty of these men to keep the roads in 
good shape at all times, that is, insofar as minor repairs are con- 
cerned. They are required to look after the drains, the earthen road 
alongside the improved portion must be kept free from grass and 
weeds, alU oose stones must be removed from the road, and they 
must look after the removal of all small slips or slides. Also, the 
matter of obstructions, such as telephone and telegraph poles, sewer 
heads, bridge walls and copings, etc., the same must be wliitened or 
whitewashed. These act as a guide to the traveling public and are 
very much appreciated. They also are required to keep the depart- 
ment advised of any and all accidents that might occur, making 
detailed report of the same. 

In conclusion, while we have accomplished something in the way 
of road building, we feel that we have just commenced. Each day 
presents something new. The records furnished you deal entirely 
with the County of Allegheny. We have several miles of road im- 
proved by the highway department of Pennsylvania. No aid was 
extended to the county in its system of roads, but in order to get 
additional mileage of improved roads, the county has, in numerous 
cases, joined with the State in improving of State roads within the 
limits of the county, paying one-eighth and in some cases one-fourth 
of the total cost. 

While our county occupies a foremost place in the movement for 
" better roads," it possibly might be interesting to some to know how 
this proposition is financed. As before stated, road improvements ia 
our county are carried on by the issue of bonds. The assessed valut_ 
tion of our county is greater than that of the States of Maine, Na 
Hampshire and Vermont combined, totalling 81,175,000,000. ~ 
issuing road bonds, and thereby allowing future generations to aht 
in the cost, we are able to operate with a low road tax. 

Thb Chairman: The chair will have to make a general apoloi 
to everyone who talks here, but in order to give everyone a c" 
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we have got to limit ourselves rather closely. The next subject 
we have got to discuss is " Bituminoua Macadam, Construction and 
Maintenance," by Mr. S. D. Foster, chief engineer of the State 
highway department of Pennsylvania. 

BITUMINOUS CONSTRUCTION 

By S. D. Foster 
Chief Engineer Pennsylvania State Highway Commission 

The subject of bituminous construction, the one upon which I 
have been invited to speak, is such a broad one, and one upon which 
BO much has been said and written, that I will not attempt to dis- 
cuss its merits, compare it with other types of pavements, or take 
Dp the correct method of maintenance after construction, but will 
deal entirely with the two types of construction most commonly 
tised by engineers today, viz: The bituminous road constructed by 
|>enetration method, and the bituminous road constructed by mix- 
ing method. 

Speaking generally of the two methods of construction, and taking 
into account the hundreds of miles of bituminoua roads already 
constructed, I feel safe in saying that there is probably no other 
^ype of construction about which there is less absolute information 
eonceming the physical and chemical characteristics of the bitu- 
minous materials and the road metab which will bring about the 
best results. There is no type of road construction which requires 
more care or more consistent expert supervision and inspection than 
iimt involved in the use of bituminous material, and, until such 
time AS we are able to thoroughly educate and instruct efficient and 
capable engineers and inspectors in this type of construction, the 
aune will remain in an experimental stage. In general, also, I would 
State that the preparation of the sub-grade, the drainage, and the 
ioundation are extremely important in the success of bitumujoua 
pavements, and, unless properly constructed, wilt bring about their 
flestmction. I might state at this time that, to my mind, the ex- 
perimental stage in foundation work has been passed, and, that for 
ttie ordinary country traffic to which the average highways must 
be subjected, an 8-inch telford foundation, or a 5-inch cement con- 
crete foundation, when properly constructed, is sufficient for the 
'terrying of any class of pavement which we may desire to place 
thereon. 

Presuming that the foundation has been properly completed, I 
do not believe that I can better describe the method of building 
thereon a bituminous penetration pavement than by quoting from 
jhe Pennsylvania State highway department's specifications, to wit: 

Upon & miitable foundatioa there shall be spread a layer of broken stoae of 
incfa quality as may be suitable. The stone sbftll be broken in fairly unifomi 
Isd regular cubes, free from dirt or dust, and comparatively fr^ from flakea 
w apliaters. The stone shall be of such aise that they will pass a 11-inch cir- 
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cular opening and over a. }-inch circulai' openinK- This layer of atone s 
be of such thii^knesa that, when it has been rolled with at least a lO-ton po« 
macadam roller, it shall have a thickoess of 3 inches. 

The surface must be firm and. when completed, correspond to the grade ia 
proper crown of cross-section. Upon each square yard of tikis Burfar« 8h«1l be 
evenly spread, by means of an approved pressure distributor or fan-«pQUt 
sprinkling-pot, from 1} to 1] gallons of bituminous material, of a penetratioa 
from 90 to 120. 

The bituminous material shall iie heated to a temperature of approximately 
350°F. Immediatelv thereafter, suflii^ient dry, duatless screeninss. paaeioR a 
)-inch screen, shall be spread in sufficient quantities to evenly cover the 
entire surface of the rood and take up excess bituminous material. The road 
shall then be rolled until firm and a auooth surface results and cooforms to 
tbe longitudinal and transverse section. 

While the surface is clean and warm, a seal coat of bituminous material of 
proper consistency to be flexible when cold, shall be spread i gallon to the 
square yard. It shall be applied while at a temperature of 350°r., and, while 
the bituminous material is in a liquid state, there must be spread a top dress- 
ing of clean, dry. Torpedo sand, or dustless stone chips, in sufficient quanti- 
ties to cover the entire surface of the road and take up any excess bituminous 
material. 

Immediately thereafter, the road shall again be thoroughly rolled; if so di- 
rected, the stone, stone chins, and sand must be heated. In rolling, the roller 

■bould start from the side line and work toward the center, and, " 

continue until thorough compression is secured. 

By following these instructions, a first-lass penetration pav« 
can be constructed, but, in the experience of the department, 
ei^neer has continually occurring the several conditions which 1 
am about to enumerate, any one of which, escaping his attention, 
will be bound to produce a weak spot in the pavement, to wit: The 
presence of water in the foundation, due either to wet weather 
springs, or to rain-fall after the foundation has been placed. This 
condition results in water working up through the telford stone; 
thence through the stone comprising the aggregate of the pavement; 
and attacks the bituminous material, which losing its Ixinding powers, 
readily disintegrates the pavement. Another condition ofttimes 
occurring, is due to the contractor not napping his telford properly 
and attempting to bring the same to the proper crown and cresa- 
Rection by the use of stone spalls. These cannot be thoroughly 
rolled into the foimdation, and, when the stone which is to be treated 
with bituminous material is hauled on tbe road, the spalls contin- 
ually work up through the smaller stone and produce a weak place 
in the finished pavement. 

The use of soft stone, especially in districts where local stone is 
used for road purposes, furnishes another problem for the engineer. 
Soft stone, when placed in the pavement and rolled, may seemingly 
be treated with bituminous material and thus cover up all cracks 
or fractures which may have been made by the initial rolling, but 
the rolling of the pavement, both after the first application of the 
bituminous material and by the final compacting of the same, will 
again fracture more or less of the stone aggregate. These fractures, 
occurring as they do after tbe application of the bituminous material, 
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wii] be void of binding qualities and the atone will immediately start 
to break down through continued rubbing, one piece against the 
other. This, in itself, produces dust and allows the moisture to 
penetrate into the pavement, again causing destruction to the bond- 
ing powers of the bituminous material. In addition, this soft stone 
is readily woru away by passing vehictes and serves to shorten the 
Hfe of a bituouDous pavement. 

Stone crushed in quarries, where there is an abundance of strip- 
ping, or where there is a strata of soft stone, or stone hauled upon 
the highway and allowed to stand for several days subject to clouds 
of dust from passing vehicles, become covered with a fine film of 
dust particles. Stone of this character, when placed in the road and 
subjected to the application of bituminous material, cannot be 
properly bonded, inasmuch as the bituminous material, while cover- 
ing each stone, is unable to directly bond itself to the stone proper, 
for the dust layer covering the stone will act ae a barrier and, while 
the bituminous material will or may hold the stone in place in the 
pavement, it will not have the proper bonding of one particle of 
stone with another. Stone with a smooth non-porous surface will 
prove a failure on account of the inability of the bituminous material 
to adhere thereto. Wet or damp stones result, likewise, in the bi- 
tuminous material not obtaining any adhesion. It is welt also to 
Avoid those classes of stone which do not crush In a cube or near^ 
cubical shape. Stone that break or crush in splinters will not take 
the compression and will not interlock themselves one with the 
other in the manner most desired in accomplishing first-class results. 

The selection of a suitable binder is a most important matter, 
requiring skill and judgment. There is no one "best" product, and 
the selection must be governed by a number of conditions. The 
principal features to be considered in this connection are: The 
characteristics of the stone to be used; the manner of applying the 
bituminous cement — whether the material is to be applied hot or 
cold, by means of distributors with or without pressure, or by pour- 
ing-pots; — the quantity and character of traffic to which the road 
will be subjected; climatic conditions; the cost of bituminous mate- 
rial; and the probable cost of application. 

Inasmuch as the results to be obtained are the securing of a com- 
pact, uniformly solid paving surface, impervious to water, it is ob- 
vious that continued and experienced supervision and exceptional 
care be taken. Equally important with the selection of the bituminoua 
material is the care with which it must be heated, as the slightest 
over-heating will bum the product and render it unfit as a binder. 
It has been my experience that no successful results can be accom- 
plished unless the inspector keeps continually with him on the work 
a thermometer, with which to test the temperature to which the 
bituminous cement is being subjected. Another frequent failure 
occurs through lack of uniformity in the quantity of bituminous 
material applied to the stone and is caused by crude or careless ap- 



146 A.HEBICA.N ROAD CONORBBB 

plications, and cannot bring about proper reaults. The hand-poui 
tog should be supplanted by suitable meclmmcal distributors which 
will apply the bituminous cements under pressure and insure thorough 
penetration and a more even application. 

In enumeratii^ the various mistakes which so often occur in pene- 
tration work, I would say that the cause of failures can be readily 
traced in many instances to faulty plans and specifications, lack of 
care and judgment in the selection of mateiiats, poor and inade- 
quate equipment with which to carry on the work, inexperienced 
labor for both skilled and unskilled service, continuation of work 
during un.-ieasonable or inclement weather, and insufficient funds to 
expedite the work under way. I might say in passing that probably 
the most noticeable cause of failure is that a class of incompetent 
contractors, having absolutely no experience in bituminous con- 
struction, bid on highway work and look to the engineering depart- 
ment as a school of instruction for their guidance. 

As to what the life of a bituminous penetration pavement will be, 
time alone can tell as the body of these roads contains a mass of 
material that is not evenly, properly, or finely graded. There ex- 
ists sections that are both coarse and fine, permitting an applica- 
tion of the bituminous binder either in excess or deficiency; and, 
possibly, in some instances, only a light seal application is secived. 
While this condition does not exist generally, I must acknowledge 
that it is there and feel that wherever this method of construction 
has been, or is being, followed, it is only a question of time until the 
weak places show signs of disintegration; these, of course, caJQ be 
repaired by an efficient maintenance force, and upon this mainte- 
nance force the probable length of life of this type of pavement de- 
pends. Where this class of pavement is supervised under the most 
expert management, the results at beat are only those of a surface 
character and produce a road that for the time being seems to give 
satisfactory results. 

Bituminous concrete pavements, constructed by the mixing to- 
gether of stone, sand, and bituminous cement, in mechanical mixers, 
reduce the chance of failure to the minimum and eliminate many 
of the causes of failure found in penetration construction. 

It ia not necessary for me to discuss here the material, its sise, 
quality, or character, or to explaui in detail how this mixture is 
secured, as the averse engineer is well acquainted with this type 
of pavement, inasmuch as it ia very similar to the mixtures used in 
all the large cities for street purposes. While the best results from 
thia type of pavement are obtained by using a cement concrete foun- 
dation, it is not absolutely necessary that such a foundation be used, 
as experience has demonstrated that water-bound macadam roads, 
where they have been properly drained, can be resurfaced with a 
mechanical mixture, and the results therefrom compare favorably 
with those of sheet asphalt streets. This type of construction has 
been a success and I feel safe in saying that most of the old wate 
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bound macadam roads that have been torn by the heavy traffic can 
readily be brought to grade, properly crowned, made firm, and cov- 
ered with a bituminous concrete that will be economical and service- 
able for many years. 

I do not verj" much believe in the use of telford foundation for a 
mechanically-mixed surface, as it is almost impossible to obtain, 
upon a telford foundation, a surface that will not be more or less 
wavy, and we all know that bituminously-constructed pavements, 
which have a wavy surface, are soon doomed to destruction. In the 
construction of this type of pavement, there are a few points which 
must be closely watched: The first — and to my mind the greatest — 
is the resultant mixture produced by the majority of mixers at pres- 
ent in use. There is a tendency in all revolving mixers to bring the 
large atone together, and, unless in the dumpuig of the mixer thb is 
closely watched, the purpose of mixing will be defeated, which is 
that of having the aggregate of different sizes so mixed as to give the 
lowest percentage of voids. This condition will again arise if the 
materifil has to be transported a very great distance from the mixer 
to tbe road, as there will be a tendency for the larger stone to work 
toward tbe top of the load and the smaller material toward the bot- 
tom. So, it is important, in placing tbe material in the pavement, 
that it should first be dumped upon a platform, and from there shov- 
eled into place in as uniform a mixture as possible. 

I have used two different distinct types of mixed bituminous con- 
etruction: One, a cut-back bituminous material which remained in 
a plastic state for several days after being placed on the road, there- 
by bringing about a continuous bonding process, by means of local 
traflSc passing over the road. The result of this was to bring about 
a perfectly smooth and uniform surface, in which there was probably 
from 70 to 80 per cent of mineral aggregate exposed, which furnished 
traction for horses' shoes and automobile tires, thus eliminating one 
of the great criticisms of this type of pavement. The other, a 
straight bituminous material of approximately 60 to 70 penetration. 
Upon which a seal coat was used to bring about a smooth and compact 
Burface. 

C«re should be exercised in determining the sizes of stone for the 
t>'pe of pavement which is to be constructed. From experience, I 
do not believe it wise to use any stone larger than will pass through 
a I-inch ring, in the construction of a pavement upon cement con- 
crete foundation, inasmuch as, in this type of pavement, while the 
load is seemingly carried upon the surface, it is in reality carried 
directly upon the foundation, and, if stone lai^er than 1 inch in 
Biee is used, there will be a likelihood of the larger stone occurring 
directly upon one another, thus throwing open the chance of frac- 
ture to cither or both stones by impact from horses" shoes, or weight 
from the tires of heavily-loaded wagons. 

Another point that does not favor the larger stone lies in the fact 
that sooner or later the stone is exposed in the surface in its lai%eBt_ 
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diameter, again placing it in a position to be fractured by trai 
When such fracture occurs, unless the pavement is treated from tim* 
to time with light appUcations of bituminous cement, it opens th« 
way for moisture to enter the pavement and thus destroy the bind- 
ing quality of the bituminous material. 

Where ordinary care has been taken in the construction of mixed 
bituminous pavements which have come under my observation, the 
results obtained fully warrant a continuation of this kind of con- 
struction, and I believe that the time is not far distant when th« 
experimental stages of these pavements will be a feature of the past, 
providing explicit specifications are drawn to plainly designate the 
quality of all bituminous and other material desired in each individ- 
ual job, and the old practice of copying specifications and methodi 
in use elsewhere, regardless of local conditions such as drainage, aub- 
base, and traffic, is discontinued; and providing we are successful 
in properly educating highway engineers, inspectors, contractors, 
and the forces, both skilled and otherwise, in connection with the 
use of all materials that enter into the construction of this class of 
paving; and I consider that in the very near future there will be little 
distinction between the general specifications that designate the con- 
struction of highway pavements and those that designate the con- 
struction of city streets, inasmuch as the automobile and automo- 
bile truck — which are the most dangerous factors in the destruction 
of the average pavement— will traverse the ci^ street and the coun- 
try road in equal numbers. 

The Chairman : The discussion on this paper was to be opened 
by Mr. W. A. McLean, provincial engineer of Ontario, Canada, b 
Mr. McLean here? If not, the subject is open for discussion from 
the floor, 

Mb. Gash (of Illinois): I like the paper very well in some re- 
spects, but the thing that I am here at this Congress for is to team 
not what the failures are but what we must do to make the aucceeaec 
1 like to hear the discussion of the successes of men like Washii^toi), 
Jefferson and the great individuals of the world that have made 
successes, not those that have made mistakes, and if the last speaker 
would have told us what to do to keep away from those failures and 
the things to use to make the roads a success, I beUeve it would b« 
better for us, and I would like to bear, in the future, the genttemas 
himself tell us what materiab or some of the other gentlemen hen 
tell us what materials should be used to get away from those failures, 

Mb. P'obter: I might say that in taking up the failures we can. 
by the elimination of those failures, bring about the success of either 
of the pavements discussed. We feel in Pennsylvania today that 
we have eliminated the mistakes and our specificatjons have been 
so arranged as to bring about results and I am only giving you ^^ 
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adstakee to throw your inspectors and engineers a little bit more 
oD the track of what they should look out for id the elimination of 
certain materials to bring alwut a permanent result. The paper, 
when fully read, will e?cpl&in &] that. 

A Mbhbbr: [ would like to ask what the experience is in regard 
to the penetration method? I come from El Paso County, which 
built about 55 miles of bituminous pavement or country road by 
the penetration method and we are thinking of going to the mixing 
method. I would hke to have the results of your experience. 

Me. Foster: That is all answered in my paper. I dealt with 
both methods. In the penetration method, your road is open to 
mistakes and there is more chance of failure. In a penetration road 
you have, at best, nothing but a surface treatment; it will probably 
give you satisfactory wear four or five years. With the mixed pave- 
ment which we call fool proof, because, except in rare instances, 
you cannot depend on the type of men you get to give it absolute 
attention and you are not dependent on the mixers; when the sand 
and the asphalt has passed through, that mixture is thoroughly 
coated and you have very much less chance of making the failures. 
Id the penetration method you have to take into consideration the 
climatic conditions, the method of applying your bitumen, whether 
it ia to be applied hot or cold, by force sprinkler or hand spout and 
a thousand and one things. We don't think that the reaults we have 
in Pennsylvania would be applicable in each State. My idea is 
that each engineer should study the conditions he is confronted 
with and make separate specifications covering each individual road, 
but in a mixed road, on a concrete foundation, you have less chance 
of failure, and while the cost is somewhat greater I think the life of 
that pavement will fully repay you for it. 

Ma. Cdkrie (of Ottawa) : I am very much pleased to hear Mr, 
Gillespie's interesting paper that he read a few minutes ago, saying 
that he adhered to a Telford base on his roads. My opinion and 
the experience I have had, I think a Telford base is much prefer- 
able to the ordinary macadam base that you get usually from the 
cnuher. In nine cEises out of ten, in a macadam base, large stones, 
sfty 3 or 4 inches — you get very large quantities of flat stone which, 
by some extraordinary process, works through the ordinary macadam 
and works to the surface of your road, and after a considerable 
quantity of traffic has been over that road a rut is formed. This 
gentleman in front of me here asked for some of the successes of 
mixed or penetration processes on bituminous macadam roads. Up 
to a few months ago I was engineer for a little city called West 
L&wrence, close to Montreal, and had considerable success with the 
_ _i method of applying tar, principally, and quite the reverse 
wHh the penetration method. The penetration process I found took 
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something Uke 3 gallons of tar per square yard, whereas, the mi 
method took something slightly under 2 gallons per square yi 
The penetration process, after traffic had been over it, the tar stai 
to buckle up on the surface and in the hot weather became a m( 
ace and a nuisance both to pedestrians and vehicular traffic. \ 
had quite the contrary experience with the mixed method; t&kmg 
our stone, first of all heating it, freeing it from all dirt and moisture 
and afterwards applying hot tar and also mixing it in the mixer. 
That formed a glaze, really, over the Telford base. Over that we 
put smaller stone and treated it in a simitar manner. After finish- 
ing, we painted over the surface with this particular tar we used; 
on top of that we put small screenings, screenings that perhaps would 
pass through a }-inch mesh, and I must say that we had consider- 
able success with that class of construction. Another class of con- 
struction with which we also had considerable success was taking 
the ordinary water bound macadam road conatruction, which I need 
not enlarge on. After the road has been under traffic say two or 
three weeks, we apply one coat of- tar paint on top and after that 
dried in we put another on and then screenings on top, and we " 
considerable success with it. 



A Member: I came here to learn and have learned a great d< 
I am somewhat enthused now regarding Congress passing laws iJ 
order that we can have thoroughfares from one end of the country 
to the other. I have heard discussions here on different roads. I 
represent Macklin County as county commissioner, and I have taken 
a great deal of interest in road building, and we have tried every- 
thing; we have tried brick, asphalt and everything else, and as one 
gentleman from Michigan said a while ago, the secret is maintenance. 
For illustration, when I started from Columbus, my wife overhauled 
my valise and found a button off my overcoat. She said "It has 
to be repaired before you can go." I only had fifteen minutes to 
make the train, but she sewed that button on, repaired the coat, 
and we have got to take care of these roads, we found that out. We 
have got six crews taking care of these roads. We have got the 
gravel roads, we take one of these crews to a gravel road, fix it up, 
roll it good and make a good road of it. We come to another road, 
water bound macadam, and we go to work and fill up the depressions. 
We see water in a hole right after a rain — we put stuff in, and roll 
it down with a roller. We have got good roads. We come along a 
tarred road and treat it the same way. We come along to one that 
is used too much; we cut it off, put it in good shape and roll it do^Ti. 
I've heard a good deal of discussion here; what you want to do is 
to get your Congressmen together and don't vote for a man unless 
he will tell yoa, on the honor of his word, that he will vote for biiild- 
ing good roads from one end of the country to another. We have 
got a good highway commission. I noticed one farmer here; when 
I was building a road through his district, he didn't want it at 
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time, I asked him "Why don't you want it?" He said, "Why, 
because these here city fellows with automobiles and these joy riders 
snd all these people tear the roads up and we have got to pay for 
them." Now every fanner along that road has an automobile and 
wanta more roads. 



The Chairman: 
Mr. A. R. Hirst. 
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The next subject is "Drainage Structures," by 



WATERWAY STRUCTURES 

By A. R. Hirst 
State Highway Etigineer of Wiscormn 

Among the most important considerations affecting the construc- 
ion of public roads is that of drainage. The life of every road struc- 
nre depends upon the drainage given it, and the culverts and bridges 
sary must be built not only to serve the purpose of drainage, 
)ut must serve also the convenience and safety of travel. The fail- 
of a road results only in the additional expense necessary to re- 
>lac« it in proper condition, but the failure of a bridge results also in 
he suspension of travel, and if it occurs at the wrong moment, may 
lause considerable loss of property and possibly injury or death to 
ibose traveliiig the road. 

For many years both the design and erection of highway bridges 
'as practically entirely in the hands of the steel bridge companies, 
'ho used their opportunity to the utmost and decorated the land- 
jape with structures which had little to eonmiend them except the 
it prices they brought from an unknowing public. 

Within the last few years, however, many States have created 
ighway commissions which have effectually taken up the problem of 
ridge design and a considerable change for the better has occurred, 
oth in the strength of bridge superstructures and in the foimdations, 
lore especially in the latter, which was the place where most of the 
Jder structures were especially deficient, if one point of weakness 
a be selected from the mass of general ineffectiveness. 

A properly designed waterway structure should fulfill the following 
equirements: 

1, Waterway sufficient to carry off promptly the water coming to 

2. Proper foundations to bear the loads, resist undermining, and 
ve long service. 

3. Superstructure designed to bear tor a long period of years any 
)ad which may legally be imposed upon it. 

4, Superstructure wide enough and so constructed as to serve the 
Diofort and convenience of travel. 

Economy of maintenance. 
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A sixth factor, that of aesthetic design and fitness of the structure 
to the surroundings, has been and is little considered in bridge and 
culvert design, but will probably be demanded more and more as 
public appreciation of the value of pleasing design grows. 

In the short compass of this paper we cannot enter into a discus- 
sion of bridge design, or give any details of any specific type of struc- 
ture. We will, however, give some account of our standard practice 
in the State highway work in Wisconsin, and probably this will be 
sufficient evidence of our views as to what constitutes a proper 
waterway structure. 

Wisconsin is a State-aid State, and gives State-aid to bridges and 
culverts as well as to road construction. All waterway structures 
6 feet and under in span are classed as culverts, and are built out of 
the funds available for the construction of the road. All waterway 
structures over 6 feet in span are considered as bridges and must be 
provided for by separate appropriations, the State paying 20 per cent 
of their cost insteistd of 33t per cent as in the case of culverts on 
roads. 

Wisconsin has a drastic bridge law which provides that culverts 
under 18 inches in span must be so constructed or reconstructed as 
to stand without planking a load of 18 tons, and waterway struc- 
tures over this span must be designed, "in accordance with standard 
engineering practice," to stand a load of 15 tons without planking. 

In addition to the duty of designing all State-aids bridges and 
culverts, the State highway commission has imposed upon it by law 
the duty of approving as to their safety and engineering sufficiency 
the plans of all bridges constructed with county aid. In the seven 
seasons of the existence of the Wisconsin highway commission and 
its predecessor in highway work, the Wisconsin Geological and Nat- 
ural History Survey, we have designed about 1000 highway bridges 
of a span exceeding 10 feet for counties, and about 400 bridg^ exceed- 
ing 6 feet in span, and innumerable culverts under this span for the 
State-aid construction. In addition to this, we have approved the 
plans for probably 500 bridges not designed by our engineers, but 
simply checked as to engineering sufficiency. Actual culvert and 
bridge construction under our own designs has cost about $2,000,000. 

We may roughly divide our bridge superstructures into five classes, 
as follows: 

Class 1. Spans from 18 inches to 10 feet. Almost invariably con- 
structed of reinforced concrete of the slab type. We are building 
even the smallest culverts of reinforced concrete, as we find in Wiscon- 
sin that they are entirely serviceable, easily constructed, and in prob- 
ably 50 per cent of the cases cost less than any other type of culvert 
except wood, which is not allowed on any of our work. The smallest 
concrete structure we are now building is 18 inches by 12 inches, as 
we have found the smaller sizes equally as expensive and very easily 
blocked with ice and debris. 
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la 8ome cases where the foundatioa conditions are extraordinarily 
soft and difficult, or concrete materials are not reasonably available, 
we use culverts of corrugated metal with concrete or stone end walls, 
but such culverts are used only where it is impracticable to use con- 
crete, and probably not ! per cent of our culverts are now built of 
this material. Vitrified clay is not used at all on State-aid work, 
aa they have been foimd almost invariably to crack by filling and 
freezing. Concrete pipes molded in place and afterwards moved to 
the job are not used for the same reason. Under conditions favor- 
able to their use, both make excellent culverts, and we could recom- 
mend them in less severe climates. Cast iron water pipe has not 
been used on account of its cost, which invariably exceeds that of 
concrete. 

We find in the small concrete culverts from IS inches to 10 feet 
the average cost per cubic yard complete, including the excavation 
and backfilling, is about S8, and very seldom runs above $111 per 
cubic yard; sometimes as low as $6. 

Class S. Spans 10 feet to 40 feel. Either reinforced concrete, the 
slab type up to 18 feet and the through girder type up to 40 feet, 
or I-beam structures with concrete floors are used. We are building 
many true reinforced concrete bridges, but with public lettings open 
to any bidder, the workmanship and finished appearance has been 
so poor in many cases that we are using more I-beam structures than 
we otherwise would. In the ease of I-beams, a 5-inch concrete floor 
is placed on top of the I-beams, and the corrugated arch type of 
support for the concrete between the I-beams is but seldom used. 

Class S. Spans from 40 to 80 feet. We are using the Warren 
riveted pony tru-ss practically exclusively, though a few plate girders 
are being used where the conditions of hauling are favorable. All of 
tbeae structures have concrete floors. 

Class 4. Spans from SO to 135 feet. We use the riveted Pratt high 
truAS with a horizontal top chord, also with a reinforced concrete 
floor. 

Class 5. Spans over 135 feet. We use a Pratt riveted high truss 
with a curved top chord. Practically all of these larger spans are 
also built with a reinforced concrete floor. Very seldom do we use a 
pin connected truss, either for Class 4 or 5, probably not once in 
twenty-five cases. 

FVom our cost figures on all bridges so far constructed, we find 
that for any span the price erected (including substructure and 
superstructure) figures out very closely to $40 per linear foot of the 
overall span. Reinforced concrete floors average about 20 cents per 
square foot. Steel in plate girder and truss spans averages from $25 
to S70 a ton erected, and I-beam spans figure from $50 to $60 a ton 
erected. 

We have adopted for widths for concrete culverts and bridges 
the standards recommended by the Association of State Highway 
Department, which are as follows: 
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First daaa road» 



Culverts under 12-foot apaD, n _ 

Slab bridges over 12-foot span, minimuRi width 30 

Atl other concrete spane, minimum width 30 

Very long bridges less if necessary. 

Second class roads 

Culverts less than 12^oot span, minimum width 20 

" .-. - . ■ jnium width 18 

D width 18 



Third class roadt 
Culverts less than 12-fDot span, i 
Slab brid^ over 12-foot span, n; 
Longec bridges may be, minimum width , 16 

Steel bridges are buitt almost invariably with a IS-foot roadvay] 
that is, 16-foot clear distance between trusses or rails, no matteTi 
what the class of road, although for spans under 80 feet some IS-foofe 
clear roadways have been built. 

Abutments under practically all structures are plain concrete, 
with concrete materials as cheap as we have them in Wisconsin, and 
with the difficulty of getting first-class workmanship in reinforced 
concrete foundations without constant inspection, we find that tbii 
is the cheapest type of abutment. Occasionally cement rubble ma- 
sonry abutments are used, and once in many times driven steel I- 
beam piles surrounded by a concrete wall are used. The last, type of 
abutment has been found to be very satisfactory and economical for 
high abutments on sandy botton^, and has largely displaced the use 
of cylinders with steel backing. Steel backing is not allowed on any 
State-aid structure. The price of concrete in bridge abutments and 
piers averaged last year about *8 per cubic yard. 

A large share of the trouble with bridge structures results from 
improperly designed foundations. A conmion fault is stopping work 
before a proper depth below stream bed is reached. Seldom should 
foundations extend less than 4 feet below stream bed, and whenever 
doubt as to the bearing power of the soil at that point is entertained 
or as to undermining from a rapid stream, they should be carried 
down to solid soil or thoroughly piled. All foundation work shou]d> 
be inspected as the excavation is made and material is placed, not 
necessarily by Ein engineer, but at least by an honest man with good 
judgment and backbone. All concrete work in any part of the 
structure should be inspected as it is placed. Inspection of ateel and 
workmanship on it as it is erected is not so necessary, as it can be 
inspected and its compliance with the specifications determined after 
erection at the time acceptance is to be given. 

As to methods of letting the work. We have found it neceseaiy 

to have open competition and sealed bids on bridge work, and by 

asking for mailed bids on all work have established true competition 

. .gnd have to a very large extent broken up the old Bystem of " pooling," 

md combinations of the bridge agents who may be on the ground at 
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the letting. We furnish complete plans for foundations and for re- 
inforced concrete, I-beam and plate girder spans, and all bidders sub- 
mit prices on our uniform plans. For truss spans, we furnish the 
truss diagram showing the etreasea in the truss members and the 
make-up of the truss members, floor system, and principal connec- 
tions, and the successful bidder submits for approval the shop draw- 
ings before fabrication is commenced. For trusses we believe the 
latter sj'stem is preferable to that of furnishing complete shop draw- 
ings, as it allows manufacturers to follow their standard shop prac- 
tice in detailing so long as these details are satisfactory. 

The proper design for culverts and bridges is an engineering prob- 
lem which should always be left to engineers. Probably a State high- 
way department can handle it more economically than can private 
engineers, as so many bridges will be built of one span that auper- 
stnictiire plans can be standardized and even the same foimdation 
plan may fit several bridgt-s. The cost of designing, letting and ac- 
cepting bridges in Wisconsin has averaged us about 3i per cent of 
the total cost. Inspection has been paid for separately by the local 
units. It would probably be better to have a State inspector on 
each bridge, but we have gotten very good results throi^h local in- 
spection at probably 25 per cent of the cost of placing a man on 
each job. Important jobs should have a skilled inspector by all 
means. 

The above discussion, I am afraid, when I read it over, ia not aa 
enlightening as could be desired, but I hope it may be of some inter- 
est, and if so. I shall feel repaid for the time taken to prepare it in 
our very busiest season. 

The Chairman: The diacusdon will be opened by Prof. T. H. 
MacDonald, State highway engineer of Iowa. 

Mb. MacDonald: It is so near the noon hour that I do not 
expect to take advantage of the time allotted for the discussion of 
the paper, because in the main it represents standard practice through- 
.out the upper Missisappi Valley States. The Association of the 
State Highway Departments of these States, which has been confined 
largely to these States, has directed during its meetings for the past 
several years, its attention to the proper design of bridges and cul- 
verts, and these departments all look upon the subject of highway 
bridge and culvert design from the standpoint of a State-wide propo- 
sition. That is, it is not so much a matter of the individual aa it 
is a matter of adopting methods that can be standardized and designs 
that can be duplicated many times. For instance, all of the stand- 
ard box culvert designs of the Stat« highway commission of Iowa 
are duplicated so many times that in place of using an individual 
blue print for these structures, they are electrotj-ped and printed 
by the thousands and when we consider the drainage area of the 
State, like almost any of the Mississippi Valley States, Iowa I think 
with 54,000 square miles and under the law the State department 
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is responsible for the design or for the staDdard specifications govern- 
ing the waterways through which all of the water from 64,000 square 
mUes of area must pass, and we have found this to be the case, that 
in most cases, for the primary structure, those structures for which 
there is a small tributary area, which have no tributaries themselves, 
we have found that in most cases the area of waterways for these 
structures may be made less than is now the case; that is, it has 
been cheaper, in these States, to build a 16-foot bridge when planks 
were cut 16 feet long, than it was to cut the planks in two and make 
it 8 feet long, and so, for the primary structures, using Talbot's 
formula and blue prints, which we will not take time to discuss here, 
but which may be used for draining different characters of surfaces, 
we are cutting down the size of the waterway for all of the primary 
drainage area, but for all the secondary drainage areas, the incUna- 
tion is to make these larger and I believe that iJf we are taught any- 
thing by the recent floods which occurred last year, it is that there 
must be some control of the streams which will provide for all of 
the secondary drainage areas adequate waterways; and with the 
limited time at my disposal, there is only one other point I wish to 
mention and that is the subject of federal patents as related to 
highway improvement, particularly relative to highway bridge im- 
provements; it is my idea that the federal government should not 
issue patents for any type of highway improvement for which the 
government is not willing to take the responsibility. The State of 
Iowa, after a most careful examination and after the employment 
of legal advice, patent advice, put on its statute books last year s 
measure by which the State is empowered in any case in which the 
governor may think that the interests of the public demand, the 
State is empowered to intervene and take over the defence of any 
patent suit relative to highway improvement patents, andtheState 
has already intervened in one such case, and it is my thought that 
it is necessary to examine the patents that have been issued in order 
that there will not be fastened upon the bridge industries as related 
to reinforced concrete designs, any royalty which is not proper, and 
we have the rather unique position of a State undertaking to defend 
its right against, the federal government, which we have felt was 
somewhat jeopardized by patents which were issued. I believe the 
federal government patent officer should be required to take full 
responsibility for the patents which are issued, so that we will know 
they are really valid and should be entitled to the respect of alt 
the engineers who wish to use the types of construction that are so 
patented. I thank you. 

The Chairman: We will pass over the discussion of this subject 
for the moment and get the other subjects before us. Next we 
have on our program the subject of "Brick Roads," which will be 
discussed by Mr. James M. McCleary, county engineer of Cuyahoga 
County, Cleveland, Ohio. 
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BRICK ROAD CONSTRUCTION 

By Jaues M. McClbaby 
Road Engineer, Cuyahoga County. Ohio 

The road system of Cuyahoga County has received so mucli 
praise that auyoiie who claJnis coimectioa with its developmeBt 
incurs danger of the charge of egotism, provided he omits to point 
out that the much heralded excellence was a gradual growth and that 
oofltly mistakes marred the county's early ventures into this realm of 
improvement. These mistakes were less due to wrong theories or 
practices of the engineers than to the demand of the taxpayer for a 
cheap iinprovement. Couple with this cause the eloquence of the 
material man who had something to sell that possessed practically 
no value as a road material. The extraordinary merits lay entirely 
in the hllthe manner and quick tongue with which he persuaded the 
property owner that if his material were used — and his only — when 
Gabriel sounded his horn and we all answered that last call it would 
be clearly evident to said property owner that the Lord Ahnighty 
made a serious mistake when he paved his streets with gold and over- 
looked so valuable a substance as tiie patented article. 

The failures of these various materiab I shall not discuss, but 
shall deal with the mistakes of early brick construction, for it was 
by these earlier experiences that the present methods of bu Iding 
brick roads in Cuyahoga County were evolved. There was no sud- 
den vault to excellence. We corrected our errors and gradually 
attained the type of highway which has won your attention. No 
peculiarities of topoeraphy or soil make this kind of road more ap- 
propriate in C'uyaiioga County than elsewhere. To make this clearer. 
I will state that in the western part of the county the land is so 
level that drainage is a difficult proiilem and must be given much 
consideration. In the southern and eastern parts, the land is so 
broken tliat to secure a feasible grade without undue expense for 
excavation becomes the chief difficulty. The soil varies from a 
sticky yeQow clay in the southern and eastern sections to a sandy 
loam at the west. The development of the brick road in Cuyahoga 
<'ounty, therefore, was obstructed by all the possible problems to be 
found elsewhere: natural and artificial soil, grades, climatic influences 
and the opinion of the abutting property owner, this latter being 
always ready of expression at every gathering where road building 
w&fi considered. 

The first brick road in Cuyahoga County was started in 1893 and 
completed in 1895 and Iocate<l on what is known as the Wooster 
Pike in the southwest portion of the county. The wearing surface 
was of standard size brick, 8 feet in width, tar filled, placed between 
stone curbs, 3x 15 inches and resting upon a 6-inch broken stone 
hftM, The pavement was placed upon one side of the roadway 
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li a graded earth drive occupyiog the balance of the width. No 
draioagc was provided and really nothing oF detail was taken Into 
consideration. 

The specifications were principally contained in the title on the 
back of their cover. So far as the contract was concerned, it provided 
chiefly that the contractor was to be paid in any event. If anything 
could open the eyes of blind justice, surely it would be this first 
contract awarded in Cuyahoga County for brick pavement. 

No requirement in the specification dealt with the quality of the 
stone and the result was that the contractor gathered up field stone 
for his base and they were of such consistency that, when the roller 
had done its work, one might think that sand ballast had been used. 
Upon this the cushion was placed without compression and then the 
bnck. As to the filler, no one could have told its composition at the 
end of 8i.\ years, so little of it could be found. 

The pavement being but 8 feet in width, all of the traffic came in 
one place. Lack of bond and absence of uniform support, caused a 
depression to appear. In the wet season, this rut or groove filled 
with water which soaked through the base, creating a worse condition 
from day to day during the damp seasons. The colder weather 
brought upheavals and such havoc that many sections of the im- 
provement (so-called) were a hindrance rather than an aid to the 
traffic. 

I anticipate your query as to why these defects were not repaired. 
Strange as it may aeem the law under which these improvements were 
made permitted no expenditure for maintenance. In 1898 this legis- 
lative flaw was remedied, but for five years there was no chance to 
palliate the badness of our methods nor to interfere with the 
creasing dilapidation which constituted the chief value of this 
road^the value of a horrible example. 

The next road laid was f^outh Woodland. This is in the eastern 
section of the county. Again the wearing surface was 8 feet in 
width, tar filled and placed between flush stone curbs on a 6-incb 
broken stone base. We had learned, in a small way, from our first 
mistakes and placed a 6-inch drwnage tile beneath the center of the 
road way. But on account of the soft filler and imperfect prepara- 
tion for carrying off the water, but little improvement in the result 
was realized. An uneven settlement of the ba3e soon resulted in 
roughness. For all of its shortcomings, however, I wish to state 
that when it was taken up three years ago to be replaced by a 30- 
foot roadway, its condition was such that by contrast, not every 
town or county could point a finger of scorn at it. 

Lorain Road, our next intitallation, was built 16 feet wide, tar 
filled and resting upon a crushed stone and slag base between fiush 
curbs, with drain tile beneath each curb. Subjected to an un-i 
usually heavy traffic, the almost inevitable result of such construction 
must be extensive repairs amounting almost to reconstruction. 
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Our next great forward step occurred when the tar filler gave way 
to a grout filler composed of one part aand and one part cement. 
This plan was followed until 1905 with success, at least in comparison 
with previous experiences. The cement filler alone could not cure 
all of the defects due to inferior drainage and froat action. Another 
step VBa therefore decided upon, the inclusion in the specifications 
of a requirement for a 4-inch concrete foundation which, of course, 
increased the price. State Road No. 2 was constructed under this 
plan. The increased cost brought immediate opposition, resulting 
in a temporary return to broken stone or slag base until 1908 when 
concrete was again adopted as a foundation and continued up to the 
present time. 

I have gone into these experiences rather extensively for the pur- 
pose, as I said before, of showing you that the present method of 
building brick roads in C'uyahoga County is the result of a slow 
growth and not fruit of some revelation vouchsafed to an inspired 
engineer after a Welsh rarebit supper. 

t^ince 1908 it has been the policy not merely to conform to the 
chief essentials of brick paving, namely, the properly prepared sub- 
foundation, the smoothly finished concrete base, the compressed 
sand cushion, the laying of good brick, the application of the cement 
filler to the joints, but to attach importance to minor details of 
approved manner and method of construction as will produce a road 
nearly approaching the ideal. I say "nearly" with much emphasis 
for I feel that in road construction there is always room for im- 
provement. And doubtless we have not even yet given weight to 
certain details advocated by some of the more painstaking students 
of brick road construction in the country. Our approach however 
to the ideal at each successive effort has given to us roads which have 
received almost a world wide commendation and have given to 
Cuyahoga County the best road improved district of any like sized 
area in the world. 

A satisfactory plan for an averse rural pavement may include 
a paved portion anywhere from 9 to 16 feet in width, the width being 
controlled by the amoimt of traffic to which the road is subjected. 
A dirt or gravel macadam should occupy the balance or unpaved 
portion of width. Whatever dimensions are adopted, the surface 
drainage should be over the pavement toward a ditch on the side 
of the road closest to the pavement, eliminating a crown from the 
paved portion. The unpaved portion should be drained in the 
opposite direction. 

Immediately you ask "Why a dirt road?" The best answer is. 
Ask the farmer" and he will tell you to ask the horse. 

The engineer will save himself much trouble if he holds to such a 
grade line as will entail minimum depths of fill. This is not always 

nible and it is the larger fills that call for the most extreme care. 
lehooves the engineer to see that his specifications contain a 



160 AMERICAN BOAD CONGRESS 

clause calling for the fill to be put in layers of not more than &4neb 
thickness and each layer compacted with a roller, not exceeding 
ten tons in weight. This clause must be enforced with rigidity. 

Puddling is the one method that can be followed suc^ssfully b 
the treatment of old fills. The surface of the road should be broken 
and dirt removed from the center to the sides. At right angles to 
this trench, shorter trenches should be dug at intervidsof twenty- 
five feet, forming a rectangular vat. Pump water into these compart- 
ments and allow it to stand until it has leaked its way into the fill. 
This will disclose the weak spots and the engineer can take care of 
them as he thinks best. 

The drainage of the graded portion of the road is of first neces- 
sity. Whatever plan is adopted, the one that will most nearly 
maintain the sub-structure free from moisture below the frost line 
is the ideal condition to be sought. This means that you must not 
merely drain the road bed, but adequate side ditches must be pro- 
vided to cany off promptly the accumulated water. In the prepan^ 
tion of a sub-base the only debatable proposition is the purpose of 
rolling. Common practice, including the use of a veiy heavy roller, 
has been founded upon the theory of compacting the soil to as great 
a depth as possible. This can do no harm but I am personally in- 
cline to believe that the chief purpose of rolling is accomplished 
when the weak or spouty places in the soil are revealed so that the 
engineer can treat them as he sees fit. 

For this purpose, a roller weighing from eight to ten tons answers 
every requirement. Preceding the final preparation of the sub-base 
the curbs must be placed. In case of most of our rural work, curbs 
are placed flush with the surface of the completed pavement. 

With curb set and base prepared the next step is the placement 
of the concrete base, which with our roads has been 4 inches in depth. 
In specifying the proportions, a mixture of one-three-five with a pest- 
missible variation according to the size of the aggregates which will 
most nearly fill the voids, meets every necessity. To meet this 
variableness, which obtains with almost every job, it is necessary to 
specify the size of your course aggr^ate, but not the amount, re- 
quiring only so much of the course aggregate to be used as shaU 
leave the concrete most nearly free from voids. This, instead of an 
inflexible rule of proportions, will relieve you of many arguments 
and will assure you a condition of concrete whereby a smooth surface 
is easily attained. A smooth surface you must have, for upon that 
much both of efficiency and durableness of your wearing surface 
depends. It enables you to accomplish in the next step a require- 
ment of equal importance, that of placing the sand cushion of uniform 
fill and of uniform density. 

While personaUy I do not place as much importance as some 
people do in the ability of the sand cushion to afford a resiliency or 
absorb the shock effect, it is unquestionably a necessity for the 
purpose of bringing the wearing surface of the brick to a perfect 
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plane, by oeutralizing the unevenness and lack of uniformity of the 
brick. 

No one wiU question but that the support of the wearing surface 
provided for by thia sand cushion must be uniform. It ia there- 
fore necessary to compress and bring to a like density every part of 
this cushion. Dropping the sand cushion on to the base from dump 
wagons and leaving the bottom portion of the load untouched be- 
fore striking off with a template is objectionable and renders the hand 
rolling difficult by having a dense pile and a loose pile to contend with, 
the roller spanning the looser portion. It is better to spread the sand 
entirely by shovels, than by rolling and striking off and re-rolling, 
even a third time. Thus you bring the cushion to a conditiou of com- 
pactness and even density that not only will furnish an even support 
to the entire pavement, but will prevent the sand from flowing up 
into the joints of the brick when the brick surface is rolled. While 
it is not necessary for this cushion sand to be entirely free from soil 
and vegetable matter, it should be nearly so, otherwise its density 
cannot be maintained. 

It is needless to go into the specifications for the brick further 
than to insist on lugs on the side, and grooves on the end of the 
brick. I do not mean that there should be no specification for the 
brick but that it is the place of the engineer to determine by the 
clasa of traffic in prospect, what percentage of loss shall be tolerated 
as a maximum in the rattler test. Granting that you are satisfied 
with your brick, their laying is the next proposition. 

1. See that the lugs are turned one way. 

2. Make certain that the joints are broken so that one-third or 
more of the brick of one course overlaps the brick of the neJrt course. 

3. Be sure tiiat every fourth course is driven up to a straight line. 

4. For the sake of appearance, keep the line of the brick at right 
angles with the curb . 

Neirt in order is culling. Care should he taken to see that all soft 
brick or brick that are burned too hard are removed. Those so 
heavily Idln marked that they will cause unevenness in the pave- 
ment should be turned. Caution should be exercised in this, for 
many a kiln marked brick is thrown out which, if allowed to re- 
main would have been of more value to the pavement than others 
that are retained. 

After the brick are thus placed in the street, their slight un- 
evenness should be ironed out by the use of a roller not exceeding 
five tons in weight. If a horse roller is used at all, it should have a 
diameter of at least 5 feet. Rolling should begin on one side and 
pursue a course parallel to the curb. The roller should return over 
the same course. The next trip should lap the first, the roller again 
returning over the same course. This should continue until the center 
of the pavement has been reached when the roller should be moved 
to the opposite curb and continue as before until the center is reached 
from the other side. 
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The roller should then start at one side and work diagonally aci 
the pavement. This diagonal rolling will have a tendency to bed the 
brick in such a manner as to avoid "rocker." The pavement should 
then be culled again for broken biick after wbtch it should be hand 
rammed with a paver rammer weighing not less than &fty pounds. 
Interpose a plank not less than 6 feet long, 10 inches wide and 2 
inches thick, between the surface of the pavement and the rammer. 
The plank should be laid parallel to the curb. 

For tilling joints, the next process in order, use a grout filler com- 
posed of equal parts of sand and cement. It seems hardly neces- 
sary to state that the cement should meet the standard specifications 
for Portland cement as adopted by the American Society for Testing 
Materials. The sand with which we have had much success has been 
taken from the lake and although not very sharp is nevertheleas 
fine and clean and has given such good results that I cannot do other- 
wise than recommend its use. In any event the sand to be used should 
be free from sewage, acid or soil, and should be sharp and fine. 

A watertight box, standing on uneven tegs so as to afford a "lower 
comer" should be used as a receptacle for the grout. In it place 
oot to exceed 1 cubic foot of sand and one bag of cement, mixing the 
mass until it assumes a uniform color. Add water and stir the mix- 
ture until it assumes the consistency of thin cream. The mixture 
should then be applied to the pavement by means of scoop shovels 
and thoroughly swept into the joints. After this has had sufficient 
time for setting a second coat, slightly thicker should be applied 
and later a third coat which will assure filled joints. This last coat 
should be worked either with a specially prepared broom or a rubber 
squeegee and swept across the joints at an angle of 45 degrees. 

After the initial set has taken place, the pavement should be 
covered with a half inch or more of sand and this kept saturated 
with water for at least five days. The pavement should not be 
opened to traffic for at least ten days. 

We have not undertaken any special provision against possible 
thermal effect, such as contraction and expansion due to low and high 
temperatures, but have relied mainly upon the condition of out struc- 
ture by avoiding moisture underneath the roadway and by an en- 
deavor to have our cement-filler at the greatest possible streni, ' 
These provisions, together with a rigid curb enables us to hold 
oompression, the expansion occurring in our narrow roadways, 
this respect, we have not been entirely successful. A few eraol 
in the pavement have appeared, but so far, they have not ra" 
out so as to injure the traffic worth of the road and have not been 
thought of sufficient importance to require repairs. 

In trying to express the proven worth of such roads to the com- 
munity, I am at a loss for words. Their economy has proven in 
contrast with any other methods of road building from the cheapest 
to the most expensive. I make this statement after comparing tbs 
annual maintenance cost of other types of good road with the uti 
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hck of any repair expense, on brick roads, due to ordinary wear. 
Owr only repair expense has been caused by eariy mistakes in con- 
Bbnjction. 

The fact that our roads are in shape for maximum service twelve 
nonths in the year and that they originate no dust has endeared them 
to abutting dwelleiB and to travelers from a distance. Washing 
by rain aufhces to keep them clean and iinparta a sanitary advantage 
■hich has been much emphasized by health authorities. 

Perhaps the most eloquent praise is contained in the simple state- 
Bent that, although we have built nearly 400 miles of such roiids, 
|iirty-4)iree farmers petitions are now on file in our office, asking for 
Uiirty-three separate extensions. Local sentiment may be con- 
Bervative, but it everlastingly catches on when it is shown something 
mally good. We are no longer besought to make cheap roads, but 
to make good ones. Witness one ca^ where ai^esamenta on a macad- 
un road had still four years to run and yet so eager were the abutting 
<ewners for a better road that they threw four years payments into 
Ibe discard and signed unanimous petition for brick. The petition 
Was granted and brick laid, although it was necessary to scrap a 
:telatively new macadam road to do so. 

In a day when power traffic is imposing new tests upon road sur- 
ticm, and when the aggregate of all traffic is increasing so rapidly, 
I cannot avoid the feeling that we were fortunate in wasting little 
time and expense upon methods that could bring w no ultimate 
■dv&ntagc. Our early experiments were often far from successful 
bat they carried us along a course of evolution to something better 
khiiD we could possibly anticipate. We must credit good luck alone 
lor the fact that our venture dealt with a type of road peculiarly 
Mbipted to forms of traffic which could not be foreseen in 1893 when 
the experiments commenced. We can only claim credit for persist- 
•Dce in budding year after year without a single omission for two 
decades, in refusing to he discouraged by failures and in availing 
mtrselvea of the only chance that any man can ask— the chance to 
Mrrect his own mistakes. 

Mh, R, Keith Compton: In opening the discuaaJon on brick roads 
^be speaker feels that the construction of brick streets is so inter- 
woven and so closely allied with the road end of the proposition 
tilst a few remarks from him concerning the early construction of 
l^ck streets in the city of Baltimore might be somewhat interesting 
|br thia convention. 

1 suppose that every community in the early construction of its 
Eoadfl and streets has passed through the same experience as Cuyahoga 
Dminty. As intimated in Mr, McCleary's very excellent paper, ten 
nr fifteen years ago sales agents, lobbyists and politicians had more 
iOice in the selection of road and streets materials than the engineer. 
fety frequently the engineer was forced to use against his better 
mt either inferior material or material entirely unauited for the 



164 AMERICAN BOAD CONGRESS 

work which he had to do. Today, however, in almost every coi 
muaity, we find that the selection of the material is in the hands J 
men trained along lines which place them in a position to dec' 
which is the best material for any particular road or street. 

The first brick pavement laid in Baltimore waa constructed aboin 
1892 on St. Paul Street between Biddle and Preston Streets. It was 
laid on 4-inch base of concrete and a sand cushion anywhere from 
i inch to 3 inches in thickness. The brick was about the same size 
as the ordinary building brick, wire-cut, with straight edges, and of 
red shale. Instead of laying the courses at right angles to the curb, 
they were laid herringbone fashion, the most expensive way to lay a 
pavement. Sand was used as a filler. After giving twenty-one 
years service, one-half of the block has been renewed ; the other half 
is still in fairly good shape. I cite this to show that even in the 
early stages of brick construction good and successful work was 
accomplished, along with failures. 

We then came to the re-pressed brick, with lugs, and continued to 
lay brick of this character in small quantities until 1911, when the 
city of Baltimore bad on its hands about 23 miles of vitrified block — 
some of poor construction, some fair and some excellent. Since 
January 1, 1912 to September 1, 1913, we have put under contract 
about 243,000 square yards, and have completed 182,000 square 
yards. Some of this work is on very heavy traffic streets, most of 
it is on medium traffic, while a small portion of it is alley work. 

The old section of Baltimore, as many of you gentlemen probably 
know, contains many small alleys, varying in width from 10 to 20 
feet. In the business section of the city these alleys are used for the 
purpose of delivering goods to the rear of the wholesale houses and 
warehouses, while in the old residential section they are used princi- 
pally for the collection of garbage, delivery of ice, etc., so that you 
will readily see that in the business section it is necessary to have a 
material which will stand this severe traffic, while in the residential 
section there is not enough traffic on the alleys to keep a bituminous 
pavement alive; therefore we feel that brick is probably the best 
material to use in this instance. 

Probably 5 per cent of our brick work so far is on a 4-inch base, 
with 95 per cent of it on a 6-inch base. We endeavor to follow the 
very latest and up-to-date construction, which is strictly in accord- 
ance with that outlined by Mr, McCleary, as follows: 



A PROPERLY PREPARED SUB-FOUNDATION 

If the sub-grade is of soft material and spongy under the roUl 
the contractor is compelled to remove it and substitute good m 
terial. The sub-grade is thoroughly rolled with a steam roller weigh- 
ing not less than 5 tons. If of light sandy material, it is lightly 
sprinkled with water to prevent creeping under the roller, and also 
to prevent its absorbing too much water from the concrete. 
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SMOOTHLY FINISHED CONCHETE BASE 

While we do aot use a template on finishing out concrete, the con- 
tractor is required to make it of such conaiatency and to ram it in 
Bucb a way that it presents an even and smooth surface. On a 
6-inch concrete base stone passing a 2J-inch screen, and on a 4-inch 
base stone passing a IJ-inch screen is allowed, to the extent of 20 
per cent of the total mass, but in no instance must the longest di- 
mension of any stone be over 3 inches and 2 inches, respectively, or 
one-half the thickness of the concrete base. 

COU PRESSED BAND CUSHION 

I 5nd that this is one of the hardest thii^s to obtain. Our speci- 
fications first called for this cushion to be 2 inches in thickness. We 
found, however, that there was a tendency for some reason, both on 
the part of the contractor's foreman and the city's inspector, to exceed 
this, so that we finally reduced our cushion to Ih inches, and owing 
to the smoothness of our concrete there is very little variation from 
this depth. We find that a l^inch cushion is more easily compacted 
than a 2-inch cushion, and incidently, the rolling and compacting 
of this cushion is one of the most important elements enterii^ into 
the proper construction of vitrified block pavements, and too much 
importance cannot be given to the working out of this detail. "When 
your sand cushion is not compact and firm you will find that your 
grouting is more apt to break and jump out, due to the vibration 
of the brick under traffic. Furthermore, the rumbling sound so 
frequently noticed from teams passing over a brick pavement is due 
in a large measure to your sand cushion not being compact, and for 
this reason I recommend a loamy sand for tliis purpose, preferably 
10 or 15 per cent of loam, rather than a perfectly clean material. 

The most practical way to determine whether or not your sand 
cushion is sufficiently firm is to step on it evenly but firmly, gradually 
throwing your entire weight on it. If an imprint is merely made, 
your cushion is sufficiently firm. If, however, there is a decided 
imprint, your cushion has not been sufficiently compacted, and your 
men should be compelled to re-roll and re-strike it. 

LATtNG OF GOOD BRICK 

In my judgment what you want is not a very hard brick. If too 
bard it is brittle, and will spall under traffic. They should be hard, 
well and uniformly burned, free from warps, fire-cracks and other 
defects sufficient to cause rejection. What you want in my judgment 
is uniformity. If you can obtain a uniform brick your street will 
wear evenly and will always present a good appearance if otherwise 
well constructed. If your brick are not uniform the wear on your 
street will not be uniform, no matter how well constructed otherwise. 
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Blocks when delivered on the street should be unloaded by hand 
and properly piled along the curb lines where directed. 

As outlined by Mr. McCleary, care should be taken in laying brick 
to see that the lugs are placed all one way; otherwise you will have 
wide joints on the same Une of brick, and your courses will be uneven 
and wavy. 

The breaking of joints as indicated by Mr. McCleary is another 
very important item, and when cutting brick to fit in next to your 
curb the cut end should be placed away from the curb rather tiian 
against it. You will find that this will give you a street of much 
better finish. The same thing applies in cutting to fit up against the 
railway tracks. 

In my judgment it is a great mistake to lay the brick too close, 
although it is also a great mistake to have too loose paving. If laid 
too close you will not obtain a sufficient amount of grout in your 
end joints to be of much service. If laid too loose, however, you will 
find that while rolling the brick will rock and the sand is apt to come 
up into joints. Incidentally, the sand coming up into the joints is a 
very important item and should be guarded against to the limit. 
While your brick are in process of being rolled the inspector should 
carefully follow the proc^ure, and if the sand cushion is coming up, 
the brick should be immediately removed and the sand cushion 
restruck, and if necessary re-rolled. The appearance of sand in the 
joints more than ^ inch or f inch seriously obstructs the admission 
of the cement grout. 

I know of no better way to roll a brick pavement than that outlined 
by Mr. McCleary, except that in my judgment the use of a horse- 
roller is not practicable, but in all instances a steam roller should be 
used. After your rolling is completed to the satisfaction of the in- 
spector, he should then proceed to look for broken brick and badly 
shaped or otherwise defe^^ive brick which escaped his notice during 
the process of laying. All of these should be removed, being careful 
at the same time to remove all chips which have fallen down on the 
sand cushion, good brick should be substituted, either by recourse 
to the pile on tiie sidewalk or by turning such of those in the street 
which have decided kiln marks on one side. All soft brick which 
may have previously escaped should be removed. A good way to 
locate soft brick is during and after the water is applied. They appear 
dry during the application, or comparatively so, and subsequently 
wet. 

APPLICATION OF THE CEMENT FILLER 

The speaker is a firm believer in a cement filled joint rather than 
a bituminous filled joint for brick pavements. Properly cement 
filled joints protect the edges of the brick, and give you a monolithic 
construction. A bituminous filled joint does not protect the edges 
of the block so well and does not present a monolithic construction. 
I have seen bituminous filled streets completed in the most workman- 
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like maoner and the street left with a good even surface. Two years 
later the brick have been rounded on the edges, and the surface has 
become decidedly uneven, the brick having shifted and floated on 
account of the bituminous filled joint. 

Some years ago we tried a cement filler mixed two of cement to one 
of sand. We found this too brittle, and at once substituted the regu- 
lation filler of one to one. If this filler is mixed and applied as out- 
lined in Mr. McCleary'a paper, you should have no trouble, but it is 
imperative that the minutest detail of the selection of the sand, the 
cement, the mixing, application, and the covering with sand after the 
filler is otherwise completed, be complied with. The slightest devia- 
tion from one of these details is more than likely to cause you trouble. 

It ia bad practice to follow too closely the application of the filler 
with your sand cover. The sand cover can only be used for two pur- 
poses: (1) either to protect the cement filler from the hot raya of 
the sun, or (2) protect it from frost, depending of course upon the 
time of the year your work is under construction. It is very im- 
portant that your application be so regulated that two or three hours 
should elapse between the time that your filler is completed and your 
sand cover is applied; otherwise, a too early application of your sand 
will not only cover up slack joints, but may seriously weaken the 
oement filler. 

As is well known, the installation of the transverse expansion joints 
are unnecessary, the only necessity being the side joints next to the 
curb. Every precaution should be taken to have those joints free of 
foreign matter so that your pavements will have, in case of expan- 
V sion and contraction, the full advantage of a clear joint filled from 
the top to the bottom with either a good bituminous filler or the 
patented elastic joint. 

For thickness of joint, the speaker finds that the following are 
about necessary: 

On atreeta between 30 feet and 60 feet in width, II inches next to the cuHm. 
On etKets between 20 feet &ad 30 feet in width, 1 inch next to the curbs. 
On BtreetB between 10 feet and 20 feet in width, { inch next to the curbs. 

If all of these details are strictly complied with you will have a road 
or street consisting of the following: (1) durability, (2) ease of trac- 
tion. (Z) moderate maintenance, (4) sanitary, (6) pleasing appearance, 
(6) it will be a pleasure to either drive or motor over them, 

Thb Chaibman: I will ask Mr. Blair to continue the discusaion 
of "Brick Roads." 

Mb. B1.AIR: I do not want to take the time of anyone else who 
wishes to epeak on this subject. I think Mr. McCleary deals in 
detail very carefully as to the progress that has been made in Cuya- 
hoga County in brick road construction. I do not ttiink that even 
in Cuyahoga County they have reached perhaps that perfection in 
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construction that is easily attainable, and in spite of the fact thai 
they have reached entire perfection in that county, they have built 
roads of brick that have not cost, due to wear and tear, anything 
for maintenance whatever. Some calamity, some Httle defect in 
the early construction, haa led to the necessity for repairs on a ft 
of the roads, but the system is certainly a wonderful one in view 
the fact that it covers a period of twenty years. Many of the ro) 
in that county from ten to fifteen years in use, have not called ft 
any repair whatever. So I think that Mr. McCleary and the com- 
missioners of that county have accomplished really a great work, 
and it furnishes an example that might readily be copied by a great 
many comraunities where the roads in such communities are subject 
to excessive use and excessive wear, as they are in thb county. I 
am a great believer, myself, in the construction of a brick road tml 
excessively used highways. This Convention, up to this time, baa 
been pretty nearly a discussion of repair and maintenance. I differ 
somewhat from some of the speakers in that particular, because I 
believe that we want to arrive at a better information, at better 
ideas as to how to construct roads of the particular sort that will 
render service without this dreadful cost of maintenance. I know 
that what has been said upon this Soor is largely from the viewpoint 
of the speaker. We have heard it said upon this floor by some maq 
from a sand district in North Carolina, that the roads there are 
wonderful roads and they suit that community. We have heard 
on the other hand some speakers upon this floor who have praised 
highly the gravel roads in Missouri. It is from the viewpoint 
surroundings of the speaker and it is from a comparative sense thi 
we speak of these roads. The roads that are so highly praised 
the gentleman from Missouri would not answer the purposes 
many communities in this countrj', they would not stand up agaii 
the tonnage that is raised from MO acres in the farming districts 
central Illinois. They would be all cut to pieces; so I am a " 
believer in the selection of road material that is adapted to 
community and where we have excessive use of roads and highway 
we must build accordingly and we must select the material accoi 
ingly, if we would have our system an economic one. 

Mr. Righteb {of New York) : I would like to know why t 
manufacturers cannot furnish a brick that is of less depth than 4 
inches, A large part of the cost of brick pavements is the cost c' 
brick, and it seems to me that a brick will have to be designed that 
is 3 or 3j inches in depth, so that freight can be reduced. There is 
a large demand for concrete roads and they are cheap. Brick roads 
are more expensive. I would like to know if a brick cannot be 
designed that will bear the traffic and yet be of lighter weight. I 
have been told by some of the manufacturers that the reason bricks 
are made 4 inches deep is that the culls can be used In building 
operations, and that is the reason for making them 4 inc^ 
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and adding to the cost of freight and handling. I think it is up to the 
brick compauiee to furnish a brick that will be lighter. 

Mr. Blair: I may answer that question very much in the same 
way, following what I have already said. The manufacturers of 
brick in this country have undertaken to furnish the brick that is 
best adapted to the uses to which they are likely to be put. We do 
not beUeve that it is economic for you as a tax payer or you as an 
engineer to use a brick that is much less than 4 inches deep. There 
are certain elements against which the road must be made to bear 
up and support; these are taken into consideration in the manu- 
facture of a brick 4 inches deep. It is easy enough to manufacture 
& brick 3J or 2J or whatever depth you please, so far as that iscon* 
cemed, but it has not been a proposition wholly selfish except in 
the sense that, through self interest, we are giving a brick to the 
users of brick in this country that we believe is best adapted for the 
use to which it is to be put and that will best serve the economic 
idea. 

Mr. Smith: I would like to ask the coat of a 16-foot brick pave- 
ment on a country road. 

Mb. McCleart: In the western part of the county, grading is 
a small item, and in the eastern part it is a large item. In a job of 
2.6 miles, the grading alone was $11,000; grading a road 42 feet 
wide, ditches 2 feet deep, 

Mr. Smith: I asked the question to compare it with other Sg- 
ures I have in various parts of the country. 

Mr. McCleaky: That is taking care of an expensive road in 
the eastern part of the county. 

Mb. Blaib: I think, eliminating the grade or with a grade at 
a minimum, through a level country, the cost of a brick road may 
be said to be approximately $1000 per foot in width, per mile in 
length; that is on a 4-inch concrete base such as Mr. McCleary de- 
scribes in his paper, as being the recent method of building pave- 
ments, 9 feet, S9000; 16 feet, $16,000, etc. 

Mr. Thornilet: In Washington County last year we built a 
mile of macadam road. The specifications called for two kinds of 
roads, one of brick and the other concrete. The road that was let 
was concrete, at a cost of $12,100 a mile. They did offer brick for 
the same road, a 16-foot road, at $16,000 a mile. 

The Chairman: The next subject is "The Selection of Road 
Material," by Hon. L. W. Page, Director U. S. Office Public Roads, 
Washington, D. C. 
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THE SELECTION OF MATERIALS FOR MACADAM RCA 

By Looan Waller Page 
Diredor U. S. Office of Pvblic Roads 

Of all the factors which go to make up the perfect m&cadam road, 
there is undoubtedly none more potent than that of the suitability 
of the material which enters its construction. A road may be lo- 
cated, drained and conatructed along the very best lines and accord- 
ing to the most approved methods and be a total failure if the ma- 
terial of which it is built has been poorly chosen. It is perhaps not 
too much to say that large sums of money are wasted annually in 
this country because too Utile importance is attached to this phase 
of the road problem. The engineer is then, at the very outset, con- 
fronted with the important problem of selecting the most suitable 
material for his work, and on the care with which he performs this 
task depends in a large degree the success or failure of the road he is 
to build. The purpose of the present paper is to discuss in some detail 
the methods which may be used in approaching this problem, with 
special reference to the value of laboratory testa as an aid in the se> 
lection of suitable materials for roads. 

There are two ways in which the en^neer may avail himself of 
the information necessary to a proper selection of a road material. 
The first and only certain one is to make an actual service test on 
the material under observation, and under the same conditioos o( 
traffic and climate to which the proposed road will be subjected. 
This method is, of course, impractical except in certain rare instances, 
due to the length of time which must elapse before definite results 
can be obtained. The second method is, by means of short time 
laboratory tests to approximate as nearly as possible the destructive 
agencies to which the material will be subjected on the road, supple- 
menting the knowledge thus gained by a study of the results already 
obtained in practice on material of a similar nature. 

The laboratory testing of road building materials originated in 
France over forty years ago, and was introduced into this country 
by the writer in 1893, when he became director of the road material 
laboratory of the Lawrence Scientific School at Harvard University. 
The United States government became interested in this work shortly 
afterwards, establishing, in 1900, a laboratory in the department of 
agriculture, at Washington. This laboratory is now a part of the 
office of public roads, and has thus been able to give much as«stance 
throughout the country in regard to the proper selection of material 
for macadam roads. 

The three most important properties which a rock should poaseas 
in order that it may successfully resist the destructive agencies to 
which it is subjected are hardness, toughness, and cementing value. 

Hardness, from the road builder's point of view, may be defined 



MATBBIALB FOB UACADAU BOAD3 

as the reeistance which a rock offers to the diaplacement of ita sur- 
face particles by friction. It ia well illustrated in practice by the 
grinding action of iron tired vehicles which tead to reduce to dual 
Uie rock fragments of which the road is composed. This property is 
determined in the laboratory by a special method, the essential fea- 
tures of which are as follows: 

A core 25 mm. in diameter is drilled from a sample of the solid rock 
by means of a core drill. After being accurately weighed, it is held 
■□ a perpendicular position againat a cast steel disc revolving at the 
rate of thirty-three revolutions per minute, while crushed quarts; 
sand of a standard size is fed upon the disc to act as the abrasive 
agent. After 1000 revolutions of the disc, the core is again weighed, 
the loss calculated, and a measure of the hardness of the rock thus 
obtained. 

Toughness, or resistance to impact, is a measure of ability of a 
road material to resist the pounding action of traffic such as is caused 
by the shoes of horses, etc. It is determined in the laboratory in 
the following way: 

A cylindrical test specimen of the rock 25 mm. by 25 mm. is taken 
from the core used in the hardness test, and subjected to the impact 
of a 2 kgm. hammer through a spherical end plunger in a machine 
especially designed for the purpose. The teat consists of a 1 cm, 
drop of the hammer for the first blow, followed by an increase in the 
drop of 1 cm. until failure of the test piece occurs. The height of 
blow at failure is taken to represent the toughness of the specimen. 

The combined effect of the mechanical agencies causing wear ia 
very effectively determined by means of the Deval abrasion teat, 
which has been the standard for over thirty years, and which is con- 
ducted essentially as follows: 

Five kilograms of the rock to be tested is broken so as to number 
am nearly as possible fifty pieces, and is placed in an iron cylinder, 
mounted in such a way that the axis of the cylinder is inclined at an 
angle of 30 degrees with the axis of rotation of the machine. After 
10,000 revolutions of the machine at the rate of thirty-three per min- 
ute, the material is taken out and sieved through a 0.16 cm. sieve, 
the material passing being that used in calculating the percentage of 
wear. 

The cementing value of a road atone is that property which causes 
the fine rock dust to act as a cement and thus bind the coarser frag- 
ments of which the road surface is composed into an impervious 
rfiell. A laboratory test to determine this property was devised 
severul years ago by the writer, and is conducted substantially as 
follows; 

Five hundred grams of the material to be tested is broken to about 
pea size, and placed, together with a sufficient quantity of water, in 
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an iron ball mill. Five thousand revolutions of the mill reduces 
mixture to the consistency of a stiff dough, which is moulded by 
means of a hydraulic moulding machine into cylindrical briquette 
25 ram. by 25 mm. in size. After drying twenty-four hours, these 
briquettes are tested by impEict in a machine especially designed for 
the purpose. A I kgm. hammer falling upon an intervening plunger, 
which in turn rests upon the test piece, is allowed to drop from a 
height of 1 cm. until failure of the specimen occurs. The number of 
blows causing failure ia used to represent the cementing value of thtfj 
material. ' 

It will readily be seen from the foregoing that a very acci 
prehminary idea of the properties of a road stone may be obtuned' 
by means of laboratory tests. IMany years' experience in testing 
these materials have made it possible to adopt certain standards of 
excellence which, when used intelligently and in conjunction with 
the other factors m the case, are of much value in selecting suitable 
materials for water-bound roads. 

The results of laboratory tests alone, however, are not sufficient 
to judge of the suitability of a rock for road building purposes, un- 
less supplemented by additional information as to, (1) the character 
and volume of the traffic to which it is to be subjected; (2) climatic 
conihtions under which it is to be used, and. (3) its name and general 
character, including, if possible, its mineral composition. In addi- 
tion to the above, consideration in any specific instance should be 
given to such matters as the availability of the material, especially 
with reference to cost, transportation facilities, etc. 

The value of taking these factors into consideration will be brief 
illustrated below. 

It is a well known fact that a given road rock ia far from being 
equally well suited to different traffic conditions. A high grade trap 
rock would be as unsuitable as it would be uneconomical on a road 
subjected to Ught traffic, In that the dust worn off would not be 
sufficient to bind the coarser fragments together, and the road would 
consequently ravel. On the other hand, the comparatively soft 
limestone which would be well adapted for the light traffic road would 
quickly pound to dust if subjected to conditions which would hardly 
affect the trap. 

As a general rule, it may be said that the ideal rock for any 
ticular road should be just so hard and tough that the fine matei 
worn off by the action of traffic would be sufficient to supply 
lost by the physical agencies of wind and rain. By correlating the 
information obtained by observing the behavior of the various rock 
types under different traffic conditions, with the results of laboratory 
tests on material similar in character, it has been found possible to 
determine quite defimtely under just what conditions any given ma- 
terial would be most suitable, even before it had ever been used in 
road construction. 
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MATERIALS FOR UACADAM ROADS 

Many years of observation of the behavior of the various road 
building rocks in service has demonstrated the fact that, as a general 
rule, certain classes of material possess for particular purposes dis- 
tinctive advantages over others. It is obviously of advantage, there- 
fore, to know the general type of the material under observation, 
in order that an intelligent comparison may be made between it and 
the material of a similar nature which has already been used. The 
different varieties of trap, for instance, such as diabase, basalt, etc., 
are generally considered to make the most satisfactory road mate- 
rial, especially when the trtiffic b heavy enough to supply by wear the 
dust lost from natural causes. The limestones, as a class, being 
softer and less tough are, as a rule, better adapted for light trafBc 
than the traps. Laboratory tests in these cases are, therefore, 
mostly of value in enabling the enpneer to make a definite choice 
between a number of materials which in a general way might be 
con^dered as suitable for his work. 

The granites, owing to lack of toughness and cementing value, are, 
aa a rule, only suitable for the foundation courses in plain macadam 
constructiou. Here the value of taking into consideration the char- 
acter of the rock tested may be illustrated by the fact that frequently 
granites are found by laboratory tests to have good cementing values, 
due to highly altered minerals, when, as a matter of fact, such ma- 
terial should not be used on account of the ease with which it disin- 
tegrates under traffic. 

Foliated material, such as gneiss, schist, slate, etc., should never, 
of course, be used when better material is available. Material such 
as quartzite and marble should also be avoided, the first on accoimt 
of its hardness and lack of cementing value, and the second because 
of ita crystalline structure and general lack of durability. 

The availability of various materials con^dered for use in road 
construction should, of course, be considered, and is highly important, 
especially from a financial standpoint. In con^dering this point, 
however, care should be taken not to lose sight of the other factors 
in the case. Experience has shown in innumerable instances where 
poor material has been used because it was cheap that money would 
have been saved in the long run by the use of a superior rock, even 
though shipped from a distance and coating considerably more at the 
outset. There are cases, however, where local material may be 
used advantageously. It is in such instances as these that engineer- 
ing judgment, combined with lalx)ratory results, is necessary for 
proper selection. 

An accumulation of data resulting from the great number of tests 
made on road building rocks in the government laboratory has quite 
recently made possible some very interesting mvestigations concern- 
ing the relation between the properties of hardness and toughness. 
By plotting numerous values of these tests, it was found that, in a 
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general way, hardness increases with toughness and that, whereai 
for low values of toughness the hardness was extremely variable, u 
the rock became tougher the hardness showed less and less deviatiOD 
from an average of the plotted points. The significance of this fact 
is that the property of hardness appears to be invariably associated 
with that of toughness, although the reverse is not the case. It 
seems, therefore, that for a quick determination of the qualities of a 
road building rock, the hardness test might possibly be omitted, 
since material which satisfactorily passes the toughness requirement 
invariably appears to be hard enough for use in road construction. 

When rock is to be used in bituminous construction, the importance 
of some of the above-mentioned tests is diminished. The cementJog 
value, for instance, may be practically disregarded when the use of an 
artificial binder removes the necessity for dependence upon a dust 
bond. A tough rock is, of course, preferable, and more especially 
when the surface is to withstand the shock of heavy traffic, but both 
toughness and per cent of wear become less important in the body 
of the road with bituminous construction when the surface is main- 
tained by occasional surface treatments to preserve a wearing mat 
with a hard and tough aggregate. 

Since public health and comfort have universally demanded 
abatement of the dust nuisance, and economic m^ntenance is ( 
related with their demands, a few words on the selection of dust pr^ 
ventives and road binders can not be out of place in a discussion of 
materials for macadam roads. The selection of a form of treatment 
or construction must be governed by a full consideration of the 
volume and character of traffic which the road surface is called upon 
to carry. In rural sections where a macadam road is subjected 
principally to the average farm traffic and a relatively small number 
of automobiles, a surface which is in good condition at the outset 
may be economically and satisfactorily maintained by an occasional 
application of one of the lighter dust laying tars or oils. The pur- 
pose in a case of this character is simply to preserve an already good 
surface by keeping the products of wear saturated with a material 
that will prevent them from being removed from the road surface. 
The purpose is readily best accomplished by a product that is not pos- 
sessed of marked binding qualities — a material that will not pick up 
nor "ball" when mixed with dust only. Hygroscopic salts and othw 
non-bituminous dust preventive have also served the above purpoM 
successfully where climatic conditions favor their particular char- 
acteristics. 

The value of a simple dust preventive decreases, however, with an 
increase in the volume of automobile traffic, and a more permanent 
form of wearing surface then becomes necessary. Up to a cert^ 
limit, and particularly on park roads, this character of traffic is bu^ 
ceeefully provided for by means of an annual surface treatment of 
I dl ot tar covered with cleaned screenings or fine gravel. For cold 
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inrface treatment, the oils which give particular eatisfaction are the 
■atural or partially refined products which, through laboratory testa, 
Kre shown to consist of low-boiling constituents carrying in solution 
relatively high amount of heavy adhesive asphaltic base. For moat 
iccessful surface treatment, it ia essential that an oil shall develop 
ecided adhesive qualities in the residue from the standard volatill- 
ition test at G3°C. Tar products should be free from water, and 
. is believed that their value for surface treatment increases with 
le decrease in the free carbon content. 
When the traffic becomes of such a character and magnitude as to 
eauBe a too rapid deterioration of a surface mat, the macadam must 
be constructed or resurfaced with a heavy binder as an integral part 
fif the upper 2 or 3 inches of the wearing surface. The selection of a 
lander, whether it be a tar or asphalt product, now becomes depend- 
ant on several factors, among which the method of construction, 
icharacter of the aggregate, and climatic conditions are most impor- 
tant. For instance, a dense aggregate may permit of the use of a 
Bghter tar than will a poorly graded one; or a lighter tar or softer 
a^halt product would be specified for northern latitudes rather 
'than for use in the south. A single standard for all materials and 
conditions qau not, therefore, be ejstablished, but with the various 
factors in mind, a specification can be drawn to cover the consist- 
ency and desirable chemical characteristics. In fact, in the purchase 
of road materials for whatever purpose it should be to the advantage 
of the producer as well aa a protection to the consimier, that a defi- 
Aite specification be required. All shipments when received should 
t» submitted to laboratory tests that will insure fulfillment of these 
tpecifications. 

Thb Chairman: Has anyone of you any question you wish to 
•Uk Mr. Page? If not, I desire to introduce to you Judge Joseph 
lAaher, of Arkansas, who will address us a few moments. 



ADDRESS BY JUDGE JOSEPH ASHER 

I come from the great State of Arkansas which is pretty nearly 
iquare in shape and 54,000 square miles ia area. It is the land of 
tall trees, cotton, corn, rice, fruits of every kind, atone of every kind, 
ooal and diamonds; we have all of these things, and at the same 
time we would like to have good roads. The constitution of 1874 
iorbid the county or State to issue any interest bearing bonds, hence 
We cannot borrow any money for internal improvements of any 
land, but the Good Roads' people, about twelve years ago, got 
blather and passed an amendment to our constitution which author- 
Ind the vot^ every two years to vote on the subject of levying a 
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3 mill road tax, and since then we are progressing in road building.^ 
Every two years the question is submitted to the voters and carriea 
by large majority. The country boy appreciates the fact that in 
case he does not vote the road tax, he works ten days on the country 
road; In case he does he only works four. You imderstand we have 
no cities in Arkansas like you have here, we have only $500,000,000 
valuation and a 3 mil! tax on that gives us $1,500,000 a year. We 
found out that the constitution did not limit us on an improvement 
district, and three or four years ago, our legislature passed a law 
that we might form improvement diBtriets in the country the same 
as they do in the city, and assess the benefits against the abutting 
acreage property, and under that law Pulaski County has put down 
about 30 miles of macadam road, besides 140 miles built without 
this assistance. The improvement district usually laid out is a terri- 
tory about 2 miles on each side of the road to be improved on the 
request of the people living in that territory, representing a majority 
of the assessed value who signed the petition. The county out of 
its general fund pays one-third to one-iialf of the expense, abutting 
property pays the rest. We found that it worked like a charm. 
We are coming along and building good roads without much trouble. 
The people have a lot of interest in it, as it is largely at their per- 
sonal expense. When they find they are paying something like 
$4000 or $5000 a mile, they are ready to take hold of it; not a man 
grumbles. We assess them according to the benefits. The county 
court appoints a board of commissioners, they appoint assessors and 
they meet and say "We are going to assess the benefits for build- 
ing this road; come and meet us and see that we do each property 
owner right, or show us that we are wrong and we will right it." 
We assess the land in bottom river country, where the land is rich, 
$2.50 to $7 an acre for that road. Everybody is satisfied. Another 
law under which the legislature may form special improvement dis- 
tricts if the legislature finds it will accrue to the benefit of the coun- 
try is also in operation. The last legislature put itself on record and 
put through 200 miles of first class road. Some of that road will 
be the same as you have in Wayne County, concrete road; another 
portion of the road is a good macadam. We believe that the fairest 
way to assess the road proposition is that the people who use the 
road pay for it, and it is working entirely satisfactory. We have 
no trouble organizing those improvement districts. The only trouble 
is that much of our territory is not assessed high enough to sustain 
a large assessment. I believe that these suggestions might work 
in some other locality; other States. It is new with us. Our courts 
have held it good and I believe it would hold good in other Southern 
States that ore similarly encumbered as ours. 

The Chairman: Gentlemen of the Convention, I desire to r 
to you a telegram which I have just received from President 1 
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M. Potter, of the Southern National Highway Association, whose 
home is in Arizona. On behalf of the Southern National Highway 
Association he extends to you greetings and wishes you success in 
all your undertakings, and regrets that he is unable to be present. 

Adjourned until 2.30 p.m. 



CONTRACT SESSION 

Under Auspices American Society of Enqinbbrinq Contractobs 

October 1* 2.30 p.m. 
J. R. Wehlinqer, Chairman 

The Chairhan: The meeting will please come to order. Mr. 
Rickey has a resolution to ofifer and I will ask him to read it. 

Mr. Rickey ofifered a resolution favoring the creation of a depart- 
ment of public highways which was referred to the committee on 
resolutions. 

The Chairman: Mr. W. L. Bowman will present a paper on 
"Le^ Suggestions Respecting Road Contracts." 

LEGAL SUGGESTIONS RESPECTING ROAD CONTRACTS 

Bt William Law Bowman, C.E., LL.B. 

New York Bar 

Etymologically and technically the word ''contract" should mean 
an agreement enlorcible by law. ''The law of contract may be de- 
scribed as an endeavor of the State .... to establish a 
positive sanction for the expectation of good faith which has grown 
up in the mutual dealings of men of average rightmindedness." How 
do our present public contracts for road construction and their in- 
terpretation by officials satisfy these old definitions. As a part of the 
great work of properly linking our States and their cities and towns 
with uniformly good roads, it is incumbent upon us to better and if 
possible make uniform the contract conditions respecting the con- 
struction work and to secure that cooperation and esprit-de-corps 
between officials, engineers and contractors which alone will give 
us the best roads for the least money with a minimum of trouble and 
wasted energy. It has been wisely remarked that "you get only 
what you pay for" and in the long run that is as true in road con- 
struction work as in any other field. 

Let us first consider some general principles respecting states, 
municipalities and roads which should be known in order to appreciate 
the special subjects which will be considered. 

The State is a sovereign body and as such is not responsible by 
action at law or in equity. There are a few isolated cases holding 
that when a State goes outside its governmental capacity, it may 
then be sued in the federal court. No dependence however can be 
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placed upon these decisions by a contractor. The result is that a 
contractor with a State has no way to enforce his contract rights 
nor to secure redress against oEScial oppression unless the State leg- 
telature has provided therefor. The beat and usual plan is the forma- 
tion by the legislature of a court or board of claims to hear and de- 
termine cliums against the State, its departments and boards. One 
8tat« allows a contractor to sue it provided the legislature passes a 
special bill for the specific matter. The value of that right is well 
illustrated by a statement made to the writer by an offending official 
that when he got through with the matter I would have to have 
more political inSuence than be thought I had in order to get such 
a bill through the legislature. It is also the general rule that in such 
instances the offending of&cial himself is beyond the legal reach of 
the contractor. Thus it is that except in those States having a 
court or board of claims, official oppression and even financial ruin 
can be honestly or dishonestly caused without any hope or prevention 
or redress for the contractor. A so-called agreement where the con- 
tractor depends solely upon the action of an official and his en^neer 
should not be called a contract. It violates the true meaning and 
our understanding of that term. This inability of a contractor to 
enforce his contract rights or even to demand fair play and justice 
cannot but be detrimental to good economical road construction. 
Under such circumstances the work becomes political — only favor- 
ites dare bid or accept contracts— and the other results of political 
work naturally follow. 

Due to this fact that most States could not and still cannot be 
compelled to live up to their contract conditions, the terms of a 
State contract have been considered practically unimportant by the 
contractor. He knew that he must follow the directions, the plans and 
specifications called for. While conscientious and honest officials 
and engineers predominate in State work yet they at times need the 
restraint which a chance to be heard by the contractor affords. Fur- 
thermore the atmosphere and the mental attitude of all concerned is 
bad in such a situation. Those opposed to granting the contractor 
this right to properly and legally present his claims before a disin- 
terested court or party will be interested to know that even so great 
A sovereign as Emperor William of Germany last year lost an action 
to one of his tenants in the German supreme court over the value 
of certain improvements. Therefore unless a State has a board or 
court of claims open at all times to those contracting with the State, 
its departments and boards, or unless it provides for a submission 
to an impartial and disinterested arbitrator or arbitrators any changes 
in the present State contracts that are discussed or suggested will of 
course be useless except as they may influence the controlling oflacial. 
In this connection it has been very noticeable that both the judges 
iind the juries favor the State or municipality when they are sued. 
This is even found where it is necessary to construe the iron-clad 
terms and conditions of our present day one-sided agreements which 
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are required to be signed by those desiring to engage in public worr 
and where it would be expected there would be some sympathy for 
the contractor, la all seriousness then, it is submitted that there 
seems to be no logical reason why the contractor should not be given 
an opportunity to get a square deal if he believes be is not being 
fairly or honestly dealt with. 

Municipalities are the legal creatures of the legislature, and their 
powers and rights must be found in the law creating them. Tlirough- 
out this paper the term municipalities will signify cities, counties, 
towns, boroughs, road districts, etc. As a governmental agent, ft 
municipality is immune in r^jiect to mere errors of ju<^ment but 
in its ministeiial capacity it is liable for consequences of negligence 
and maladministration. As regards plans for public improvements 
some courts attribute negligence to a municipality in the adoption 
of a defective plan and the test of the liability of a municipality 
which causes injury is not the fitness of the engineer but the effi- 
ciency of the work. Where a defective plan is the result of bad 
faith or oppression or is so clearly unreasonable as to inflict needless 
injury a court may enjoin performance or if the work is completed 
hold the municipaUty respon;able. 

Roads are in the control of the State. In doing road work a 
municipality acts as the agent of the State performing a public duty 
imposed by law. On this account those dealing with either roads or 
municipalities must ascertajn the legislative acts pertaining thereto as 
a basis for any serious investigation. In determining the powers or 
rights conferred by such statutes the investigator must remember 
that the wording of the law will be strictly adhered to and that the 
tendency is to restrict powers granted and to deny any implied pow- 
ers or r^hts. 

Since a contract may be either wholly void or voidable at the op- 
tion of the State or municipality unless certtiin preliminary steps 
are properly taken and since in such instances it usually results in a 
total or partJEil loss to the contractor of his compensation for work 
done and material furnished it is essential that a brief warning in 
this regard should be given. 

With respect to roads; the proceedings to acquire the land; tlic 
report upon the advisability of a road; the estimate of the cost; 
the description of the road ; the survey and resurvey ; the proper sanc- 
tion of the voters or taxpayers; the proper formation and action of 
the boards or courts, etc., all must be in compliance with the statutes 
and laws pertaining thereto. In addition the actual preliminaries 
to the contract itself must be regularly and legally compbed with: 
A proper and sufficient appropriation or available funds; a proper 
advertisement for bidders; a proper letting to a proper party; a 
a properly constitued board or ofBcial acting strictly in accordance 
with its or his authority; a proper bond for performance, etc. The 
contract itaelf must be in the required form properly executed, for 
the purposes allowed by the special statute, with proper persons e 
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titled both to give and to have such contract and in accordance and 
in conformity with the preliminaiy reports, plans, spectBcationa, sur- 
vey, description, etc. Aa has been previously stated, failures, omis- 
sions, or n^^gence on the part of any of the State or municipal offi- 
cials or agents in the above respects may cause the contractor to 
lose his compensation for work done and for benefits actually con- 
ferred by the contractor. There are some decisions and some stat- 
utes which are based on equity to prevent such unjust enrichment of 
such bodies at the expense of a contractor but it is not safe to rely 
on such law in any particular instance. The general rule may be 
likened to the ancient rule of "caveat emptor" or as it might be ex- 
pressed here "let the contractor beware." This warning, while pri- 
marily for the contractor should be taken to heart by the official who 
is trying to do right and be honest since usually he b the unfortunate 
party that causes the contractor's troubles and losses. 

CONTRACTS 

Aa we have already seen, most present day state contracts for 
road construction are not reaJly "contracts" because of the inability 
of the contractor to sue thereon. In addition I have also seen one 
State contract which stated that "all right or rights of any action 
at law or in equity under or by virtue of this contract and all matter 
coimected with it and relative to the same are hereby expressly 
waived by the contractor." Practically the same result is accom- 
plished by other States and especially by municipaUties by the require- 
ment that upon or before final payment the contractor must execute 
a release in full of all claims arising out of or by reason of the work 
done and material furnished under the contracts. Is this good faith 
in the dealings of men of average right-mindedness? I cannot con- 
ceive of but one answer to this question. The remedy is then simple. 
Provide either fair and disinterested boards of arbitration to pass 
upon a contractor's claims or provide a court of claims and eliminate 
any waiver of appeal to such arbitrators or court and the general 
release as a condition precedent to final payment from all road con- 
struction contracts. In other words give the contractor a chance 
for a square deal upon a two-sided mutually agreeable contract. In 
passing it might be noted that the United States government is prob- 
ably the worst offender in this matter of unfair and objectionable 
clauses, including that requiring a release, and it is setting a disgrace- 
ful example for the States and mimicipalities. 

SATISFACTIO^f CLAU-SBS 

It is probably a safe statement that there is no State or municipal 
contract in use today which does not provide for the "satisfaction" 
of some official, board or engineer, or all combined. Is this a neces- 
sary, fair and honest requirement in road construction contracts or 



"182 



AUERICAN BOAD CONGRESS 



IB it merely a club to compel the coatractor to do what the official 
or engineer wants regardless of the plans and specifications? 

In most States it has bei^n properly held that this requircmeat 

merely necessitates work satisfactory to the mind of a reasooahls 

a. Thus if the work has been performed substantially in coni' 

bj>liance with the contract, the law will hold the official, en^eer, etc„ 

f to be satisfied. With plana and specifications so clear and concise 

f as they generally are in road construction, and especially nitb tha 

work required to be done "under the direction" of an engineer and 

under constant inspection, it would seem that legal satisfaction would 

be presumed in 99 out of 10!l cases and hence the use made of thii 

requirement in such States would be merely to bluff or bulldoze th« 

contractor. In no way does it improve the requirements of tbe 

plans and specifications. 

In such a State as Pennsylvania where worli can be held unsatis- 
factory by the official or engineer even though the plans and sped- 
fications are rigidly adhered to and where only honesty of purpoaft 
is required, the result of such a contract requirement may be heart- 
breaking. Under the guise of dissatisfaction I have Imown an official 
in that State to deliberately violate every essential provision of aq 
agreement and to settle at his own figure with the contractor; or in 
plain English to rob the contractor not only of his contract right bul^ 
also of thoi^ands in money with no redress. A contractor who ae- 
cepts State work in a State where this personal satisfaction of private 
taste in road construction is required must imderstand that be is at 
the beck and call of the ofBciaJ or engineer regardless of his contract 
requirements and conditions. What could the contractor in such • 
State do when he has to satisfy not only the engineer in charge, bu 
the road commission and a State board? Suppose the work aatisfiet 
one and not the other two, or two and not the third party? 

Our considerations recommend that "satisfactory" requirement) 
be dropped from road construction contracts as either unnecesaaiy, 
harmful or unfair and as not being a sanction for the c3q>ectation o 
good faith between men of average right-mindedness. 

CONTRACT WORK 

In looking over many of the latest forms of road coustructiw 
contracts it is noticeable that there is a very decided improvement il 
the manner and method of setting forth the contract work and s 
fying what is variously designated as alteration, additional, 
neous, or extra work, etc. Road work is now generally specified ^ 
various units and a price bid for each respective unit. In c 
contract wc find this definition: "Extra work is any work in i 
nection with the execution or completion of the contract for whid 
no price is included in the proposal sheets and contracts," Compaf 
this simple and concise statement with a New York City form wtiie 
had different requirements for ordering additional work as differenl 
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ated from extra work, the distiDction not being stated and being such 
that there would be times when the average engineer or contractor 
would not know to which class the work l^longed to. Reault — the 
contractcr would be refused payment for additional work done pur- 
suant to extra work requirements or vice. 

In this same regard why should a contractor, as is now frequently 
demanded, be responsible for unknown or underground conditions? 
Just lately in New York City a paving contractor found a lot o( 
rock above grade which should have been taken out by a prior grading 
contractor. Under notice to bidders to examine the site, etc., the 
court of appeals held that the plans of the completed grading contract 
on file in the city offices did not constitute a representation to bidders 
of the condition of the road bed and hence the paving contractor 
had to do this work of grading without extra compensation. 

Let us then have definite contract imits of work at unit payments 
clearly specified, and provide payment for any other work necessary 
which may arise either at the unit prices or, as is becoming popular, 
upon a percentage basis. This latter method seems a fair means of 
providing for extra work as hereinbefore defined but the contract 
must specify exactly what is to be considered the "coat" upon which 
the percentage is based, as there is great difference of opinion on the 
subject. For example in one State, the statute provides for certain 
construction work at cost plus 15 per cent. There being no provi- 
sion against subletting, the actual work was done by subcontractors 
at a fixed price. The "cost," as sustained by the Wghest court, in- 
cluded the cost to the contractor for the work as agreed and paid to 
the subcontractor, the contractor's overhead expenses for super- 
vision, engineering, office rent, etc. In this way the State actually 
paid 53i per cent on the actual cost of labor and materials at the 
job which is the popular conception of the word "cost" in percentage 
contracts. The rules of law applicable to percentage contracts are 
the same as those of the ordinary lump sum contracts. Under proper 
contract conditions with definite plans and specifications and with 
honest officials and contractors, contracts on the percentage basis of 
"cost of labor and materials at the job" would in my opinion give 
as wide scope for competitive bidding and should give better results 
in actual construction work. It should do away with many of the 
conflicts now common between the official, the engineer or both and 
the contractor. The tendency would also be to give closer competi- 
tion between the large corporation with heavy overhead charges and 
the small concern with practically no such expenses. There would 
seem to be no question but what in the long run this would be less 
expensive to the municipality because it would tend to cut out the 
contracts with enormous profits and at the same time lessen the 
broken contracts because no contract should be given out for less 
than the defined "cost" price. This is merely a suggestion in pass- 
ing but I should like to see it given a fair trial. 
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DUTIES OF THE ENGINEER 



Under most of our road construction contracts the engineer takes 
his time honored dual capacity of agent for the State or municipality 
and arbitrator between the contracting parties. It has been noted 
that if the contract provides that the engineer will malce an estimate ' 
and issue a certificate he will often do so where he may refuse if such 
wording is not used. There is no question but what the engineer ia 
given too much "discretion" under our present contracts. In road 
construction work there would seem to be no excuse for a lack rf 
definite plans and specifications which of themselves should reduce 
the engineer's discretion to a m inim um. 

There always will be objections to the salaried or paid engineer of 
a State or municipality acting as an arbitrator without appeal as a 
the result accomplished by practically all State and municipal con- 
tracts. Upon the wording of such contracts some courts have even 
gone to the extent of holding the contractor but not the State or 
municipality bound by the engineer's decisions within the scope c^ 
his authority. Clearly such a result is unjust. In addition to thifl, 
State and municipal contracts are so replete with oppressive or " club" 
clauses for the engineer that a contractor knows he must take care 
of that official one way or another. It has been well said that no 
man should be placed in such a position where bribery and graft is 
often the easiest and cheapest solution of diiferences or disputes. 
Whether or not the engineer is an arbitrator depends upon the strict 
wording of the pertinent clauses of the contract. All such clauses 
will be strictly considered and no impUed powers will be given the 
engineer. Where an engineer is made an arbitrator he must remem- 
ber that he has greater powers than the judges on the bench, because 
he may intentionally decide contrary to the law and still have his 
judgment stand. On this account an engineer's decisions should be 
beyond reproach. The fact that in the exercise of his duties aS' 
arbitrator he cannot be held legally responsible for lack of skill, care-' 
lessness and even negligence should create an ambition to merit the 
honor bestowed. The engineer should never forget that he is, under 
present-day clauses, taking the place of the court and that his action 
may close the door to either party to appeal from his decision. ftt>* 
fessional honor and reputation often depends more upon the en^- 
neer's action in such matters than upon his pure en^neering knowledge.: 
However, the engineer must know that he cannot ordinarily deprive 
the contractor of his right to judicial construction of the contract 
(j'ter it has been performed so far as such construction involves mat- 
ters of law. These considerations show us that the engineer holds 
imder our present day construction contracts an almost impossible 
position for a human being. Would it not be better to relieve him oj 
some of these onerous duties? Experience seems to show that bet- 
ter feeling, bettor work, and cooperation between the engineer ai 
contractor may be secured by more precise, concise and definite pla 
and specifications, and the elimination of all unnecessary "discretion** 
and "arbitration without appeal" clauses respecting the eni^neer. 
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CONSTBDCTION OP CONTRACTS 



Since we cannot expect any sudden change in present road construc- 
tion contracts, this paper would not be complete without a statement 
of some of the most general legal principles which should govern the 
actions of ofSciais and engineers even if the contractor cannot sue 
or get a fair hearing for his side. Since all State and municipal con- 
tracts emanate from the contracting official the ordinary rule is that 
the contract provisions should be construed most strongly against 
the author. Especially is that so when such construction is neces- 
sary to save a contractor from fraud and injustice, or where, as in 
these contracts, one party is at the mercy of the other. The follow- 
ing instances where municipahties have been held responsible in dam- 
^es on account of the actions and orders of officials and engineers 
should be known and avoided: 

a. Mistakes in lines, grades, elevations, plans or specifications or 
directions whereby the contractor had either to do additional work 
or do over work already done. 

b. Requirement that the contractor do the work in a way not 
called for by the contract, entailing miore expensive work than would 
customarily or otherwise be entailed, 

c. Requirement that the contractor do over work already done 
properly or repair or maintain the same unreasonably. 

d. Requirement that the contractor do work not within his con- 
tract as contract work. 

e. Refusal to permit contractor to perform work called for by his 
contract. 

A substantial performance of a contract creates a situation where 
the contractor is entitled to his full contract price less the expense of 
supplying the omissions and defects. From a study of cases all 
over the country the following rule would seem practical for contracts 
under $25,000. Provided the contractor has honestly attempted to 
complete his contract, and particularly when he has followed the 
directions of the official or engineer, and when the omissions or defects 
do not pervade the whole work or make the object of the parties im- 
possible or difficult of accomplishment, or when the usefulness or 
value of the construction is not materially impaired, and provided 
the cost or reasonable value of correcting such defects or omissions 
does not exceed 6 per cent of the contract price, then there has been 
a substantial performance. No practical working rule can be given 
for contracts over 325,000. Substantial performance also excuses the 
production of an engineer's certificate. 

In this connection it is important to note that in correcting defects, 
supplying omissions or completing a contract the State or municipal- 
ity becomes bound by the terms of the contract and its plans and 
specifications. For example, if the contract permitted the use of na- 
tive stone the State cannot use trap rock and expect to charge that 
against the contractor. In such instances a burden is imposed upon 
the ofHcial to complete the performance in good faith pursuant to 
all the contract provisions and with reasonable care and regard to 
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the rights of the contractor. There seems to be a tendency on the 
part of some ofBcials to make an example of a contractor who has 
d^aulted. Their chief object often seems to be to spend all tiie 
retains and if possible all they think they can collect on the con- 
tractor's bond. This is neither legal nor honest. The completion 
work must be done diligently, and the damages mitigated as much 
as possible. High-pric^ men cannot be used for cheap labor, nor 
can completion be delayed until market prices have risen. Thus it 
has even been held that a municipality was bound by the date of 
completion when it assimied a contract. 

If a contract calls for liquidated damages for delay after a specified 
date, such damages are waived or are not recoverable by the State or 
municipality where they render the contract incapable of performance 
within the specified time or where they assume as agents of the 
contractor to complete the contract. Similarly if the delay after a 
specified date is caused, both by the State or municipality and the 
contractor, the liquidated damages cannot be apportioned. It has 
been held that a city cannot retain a substantial sum under the guise 
of liquidated damages for delay when in fact only nominal damages 
have been sustained. Where the liquidated damage clause falls, then 
actual damages caused by the contractor must be proved as an offset. 
There is still one very important matter pertinent in this respect. 
Where a contractor follows detailed plans and specifications and the 
directions of the engineer and completes any part or all the work 
there should be no deductions for variations from the contract since 
the parties have practically construed the contract as one for work in 
accordance with the engineer's directions and such construction must 
prevail over the literal meaning of the contract. Also under these 
same conditions and circumstances a contractor is not responsible for 
a result nor is he responsible for any defects or repairs (except where 
there is a repair clause) beyond those required by the failure of the 
contractor's materials or by the contractor's own work. In other 
words, a road contractor usually does not warrant the road as cap- 
able of standing.any particular traffic, etc., that should be determined 
by the plans and specifications. 

Naturally the most important thing to the contractor is prompt 
payment, not only of his partial but also of his final payment. It is 
a general rule of law that a failure of a State or municipality to pay 
an instalment on the due date causes a breach of contract which 
relieves the contractor from further performance and enables him to 
collect the contract price or reasonable value of all work done to date. 
The failure of the engineer to make his estimate and issue his certifi- 
cate may not excuse a failing to pay partial pa3rments even if they 
are required to be made only upon engineer's certificates. The re- 
fusal of an engineer, under ordinary circiunstances where there has 
been work done, to make his estimate and issue his certificate in 
time so that the contract pa3rment can be made is of itself presump- 
tively fraudulent. Again it is often found to be the case that the 
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enpneer refuses to act upon the direction of the official, which, of 
course, is collusion, and which excuses the production of such certifi- 
cate. It is a rule of law that an engineer's certificate will not be 
considered as a condition precedent to a partial or final payment unless 
it is definitely and distinctly stated so to be in the contract. The 
control of the money bag Is often supreme and in this way engineers 
and officials have it in their power to make or break a contractor. 
A reputation of an engineer for prompt and fair estimates and of an 
official for prompt payments is sure to result in lower bids and better 
construction work. 

Having considered these few most important matters and with an 
understanding of the legal principles involved cannot we in the 
future have justice and equity and not vengeance, spite or bossism 
in road construction work? The result of such a change, where it 
is necessary, cannot but be beneficial to all concerned. 



There seems to be a tendency in some of the present day road con- 
tracts to require a contractor to maintain the road for a specified 
length of time, usually one to five years. Is that a good and eco- 
nomical requirement? Does it not to a certain extent restrict bidding 
and contracting to local parties? Are not the unit prices and hence 
the contract total largely increased to take care of an unknown amount 
of repairs? Is there not a gamble on that matter? The best of 
roads require constant inspection and repairing to keep them in shape. 
That work should be done either under a strictly repair contract or 
by the Stat« or municipality itself. This criticism of course is more 
applicable to country roads as differentiated from city streets. 



In a late article of mine advising architects respecting employment 
by State or municipalities the following rules were formulated which 
would seem pertinent here: 

1. Know that the municipal corporation is acting pursuant to the 
law creating it. 

2. Know that your contract does not cause the indebtednesj? of 
the municipality to exceed its constitutional or statutory limit. 

3. Know that your contract does not exceed a limit above which 
advertisement and acceptance of the lowest bidder is required or that 
proper advertising, awarding, etc., has been done. 

4. Know that assessments or taxes to pay for public improvement 
work which include your compensation are valid. 

5. Know that the board or oSicial employing you do so in the pro- 
per legal method required by the act incorporating the body or by 
the charter or by the local rules governing such body. 

6. Know that funds are available or a specific appropriation madr> 
by the proper authorities to pay you before proceeding with your 
contract work. 
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7. Have your contract in writing and know that it ia word 
properly. 

8. Have and put everything in writing and act only upon I 
strict wording of all contracts. 

9. In State work ascertain first if there is a State board or court o 
claims; if not you must depend on the official honesty and integrity 
of the official with whom you deal. Remember personal honesty 
and official honesty are contradicatioas in some officials. 

10. Never consider or do any public work without first consulting 
competent legal advice. 

While the above advice for the contractor will give him some 
knowledge of his position in a road contract, yet it does not protect 
him from the many abuses now possible under such contracts. Those 
must be corrected by honest, conscientious officials who will coun- 
tenance only the same character of eagiueers. Contracts and gen- 
eral specification conditions for road work must be drawn solely for 
that class of work and not copied slavishly from ancient documents 
used for buildings, etc. There must be no discrepancy between the 
contract clauses and the general conditions or other parts of the 
specifications. Unit prices for unit quantities of specified work with 
full details in the plans and specifications or cost plus percentage 
contracts for deEnite work with opportunities for honest, competi- 
tive biddmg and awards to lowest bidders are essential. All un- 
necessary "satisfaction," "discretion," "warranty," "final and con- 
clusive decision," "waiver of damages," "waiver of claims," "waiver 
of right of action," etc., clauses and other similar oppresave or 
"club" clauses for the official and engineer must be eliminated. They 
certainly are anything but a sanction for the expectation of good 
faith in the mutual dealings of men of average right-mindedness. 
L.astly and most important the agreement between the parties mil! 
be made a real contract by giving the contractor the power to a 
and prove his claims before a competent court or board. 

The Chairman: The discussion of Mr. Bowman's paper i 
begin by presenting a paper by Mr. James A. Head, who was for- 
merly mayor of Nashville, Tennessee. I reget to say that Mr. Head, 
on account of illness, was unable to attend, but we are fortunate m_ 
having the paper read by Mr. Kenyon, president of the highw 
commission of Indiana. Mr. Kenyon. 

Mr. Kenvon: Mr. Head sent me a telegram and asked me i 
I would read this paper for him, which was a little discussion of s(Mne 
of the legal problems that arbe in these matters, and as an addenda 
to the very excellent diseuesioQ you have just listened to. 
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MUNICIPAL CONTRACT LAW AS APPLIED TO ROAD 
CONSTRUCTION 

By James M. Head 
Ex-Mayor of Nashville, Tennessee 

The building of good roads by the federal govemmeDt, by tbe 
several States and by counties and cities is fast becoming, if it ia 
not already the topic of chief interest to the great mass of the Amer- 
ican people. The general law upon this subject ia growing, expand- 
ing and developing to meet tbe conditions with which it is rapidly 
bmg confronted. 

The Law Merchant of the common law (which is nothing more 
than the usages and customs of business reduced to practice soon 
to be enacted into statute law as the highest expression of public 
sentiment the real court of last resort as to all law) is fast forcing 
inteUigent action upon this most important subject. 

Originally it was thought to be and doubtless was sufficient to 
meet the conditions then existing to "summons" or "warm in" the 
neigbbora on each road to appear on a given day and devote a speci- 
fied time to "working the roads," As cities multiplied and devel- 
oped, this primitive method (which I am sorry to say is atilJ in 
force in some sections of the country) was found to be wholly inade- 
quate to meet these conditions, and the principal streets of the 
several towns had to be improved out of the general funds raised 
by taxation. The growth of towns became so rapid that enterpris- 
ing individuals soon found that improved streets, sewers, gas and 
water privileges not only enhanced tbe general value of property in 
the towns but actually increased the market value of the property 
adjacent to the improvement so that the policy of making local 
assessments against the abutting property to cover a portion or all 
of the expenses for making the improvements has come to be one 
of the recognized and established policies of modern law as applied 
to city improvements, and is now in some sections seriously being 
considered as properly appUcable to country road construction. 

This growth of the law and the changes which have taken place 
within the past few years have necessarily resulted in more or less 
serious trouble with legislatures, and have produced comphcated 
legal controversies, resulting in more or less serious difficulties both 
to the contractor and abutting property owners. 

Assuming that tbe broad position is well established, botli in law 
and in public opinion, that abutting property owners may legally 
be assessed to pay for public improvements at least to the extent 
of the benefits actually received by reason of the improvement, the 
law applicable to such proceedings, the method of procedure, and 
the ri^ts and obligations of the contractor and property owner 
respectively are still in a more or less unsettled condition in some 
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places, different policieB being puraued in different sections of 
country. 

The first tendency of the courts was to hold all statutes preacril 
ing the method to be pursued to render abutting property liable 
special or local assessments to be in derogation of the comnaon law 
principle of the equality of taxation, that all such statutes must be 
strictly construed, and that the liabiHty of property owner for this 
tax (if such it may be called) was to be set aside unless the exact 
method pointed out by the statute had been strictly complied with. 
While this strict construction policy has been practically abandoned 
and all such statutes are now given by the courts, if not a liberal at 
least a reasonably fair interpretation, we are still often confront 
with the most unexpected interpretations of such statutes. 

It is to be hoped that we will soon have no more decisions reUevij 
abutting property owners from all liability for their 
because as in one case the publication required by the statute tl 
notice of the proposed improvement should be published for so many 
weeks prior to advertisement for bids and that the requisite numb^ 
of days had not elapsed by one or two days; or, in another case where 
the notice required that the advertisement should be made at eadi 
end of the proposed work in letters two inches large, whereas the 
notice as actually published was made with letters only IJ incbes 
large; or in a more recent case where the ordinance described tha 
property proposed to be assessed as being situated in lot C, when 
fact it was actually situated in lot 6. 

Such decisions only illustrate the importance of having not onl^ 
the ordinance of intention to improve, the advertisement, the ordi- 
nance making the improvement, and the contract itself to follow 
both the letters and spirit of the local assessment statute and thereby 
avoid all possible litigation of this character, resulting either 
defeating the collection of the amount due the contractor altogethefi 
or else in casting the entire burden of making the improvement upi 
the city at large. 

The occasional practice of dishonest public officials in awardii 
contracts for such improvements to favored contractors at exorbi- 
tant prices, sometimes slmred in by the ofBciala themselves, has led 
the courts and legislatures to look for some remedy to prevent such 
Sagrant abuses of power and thus no doubt has often resulted in 
the strained and unnatural construction to which such statutes have 
been subjected. It was naturally assumed and is still believed 1^ 
many that competitive bidding in the letting of all public contracts 
would automatically prevent this corrupt abuse of power, and hence 
the construction that anything which tended to interfere or which 
could be construed as interfering with the freest and fullest compe- 
tition must be held illegal and as expressly prohibited by the statute 
requiring competitive bidding. It was of course self-evident that 
the adoption of plans and specifications calling for one kind of im- 
provement, where there were several different kinds that would 
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answer the same general purpose, necessarily resulted in the restric- 
tion or limitation of bidding to those bidders who could or who 
were prepared to furnish the particular kind of improvement speciGed. 
.\a the adoption of some plans and specifications were absolutely 
necessary before a public improvement could be advertised for or 
let by public contract, it was at lirst assumed that patented or 
monopolized articles could not be purchased at all by public oSlcials 
where contracts were to be let to the lowest bidder after advertise- 
ment. But this narrow and restricted construction of the statute, 
which necessarily resulted in prohibiting tlie use of what might be 
the very best and cheapest for the purpose desired, has given way to 
the now generally recognized doctrine of the right of public officials 
to specify patented or monopolized articles where a reasonable price 
at which any contractor may purchase the monopolized article is 
given and no allegation or proof of actual fraud is made. It is in 
fact being recognized that because so called competitive bidding 
can be and often is evaded, municipalities should not be deprived 
by law of the right to use the best that can be had, whether monopo- 
lized or not, and that the selection of honest, competent and efficient 
public officials is at last the only sure way to prevent collusion and 
fraud. With honest officials capable of forming an intelligent opin- 
ion of what is needed and what is best, and the adoption of definite 
specifications required to be lived up to, satisfactory results always 
can be attained whether or not monopoUzed article be used. 

The doctrine laid down by some of the courts that the specific 
method prescribed by the statute for making local assessments must 
not only be literally followed, but is at the same time the measure 
of authority to make the improvement at all, is fast becoming obso- 
lete, and the far more reasonable doctrine is now generally accepted 
that patented or monopolized articles may be specified if an oppor- 
tunity for competitive bidding is provided whether actually taken 
advantage of or not. 

The duty of municipalities to maintain their streets in a safe 
passable condition for the benefit of the public, and theJr right to 
make local improvements and charge a part or all the costs thereof 
against abutting property owners at least to the extent that such 
property is actu^y benefited, being generally acknowledged the 
duty of the several counties and States to open and maintain for 
the use of the public free of charge public highways between the 
several prominent points in the State, and the right of the federal 
government "to establish post offices and post roads" for the con- 
venience of the general public being generally conceded, the best 
method of accomphshing these several results becomes at once a 
matter of the greatest importance and about which no mistakes 
should be made. 

To what extent these several jurisdictions should act in concert 
in raising and using public funds to accomplish the desired object 
is a question about which at this time there is great diversity of 
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opinion. In regard to cities, it is now generally considered thst i 
is their right and duty to open and maintain streets in their proper 
condition for the free use of the public and if necessary or advisable 
charge a part or all the cost of construction and maintenance to tJie 
property especially benefited. As to towns and villages through 
which county or State highways must necessarily pass in reaching 
large points of general interest, other and more complicated ques- 
tions necessarily arise as to how such improvements shall be made, 
how paid for, what material shall be used and how maintained after 
the original cost of construction is provided. 

As to the proposed establishment of "post roads," even more and 
greater difficulties naturally arise, not only as to the right to use 
public funds for such a purpose at all, but also as to how these funds 
are to be raised and how utilized. 

In view of the fact that the cities have generally acquiesced in this 
duty of constructing and maintaining their streets in a reasonably 
safe condition for the use of the public, and have secured suitable 
laws and ordinances in most cases for this purpose, in view of the 
fact that most of the States and counties have already taken steps 
looking to the establishment of highway laws suitable to the peculiar 
conditions which each locality must be confronted, is it not the part 
of wisdom if not of necessity for the federal government under its 
specific grant of power "to establish post offices and post roads" 
to formally adopt certain highways as "post roads" and if need be 
pay the several States or counties through which the "post roads" 
may pass the fair and reasonable value of present improveraenta of 
such roads, thereby enabUng the State or county to build additional 
roads; and as fast as possible not only "establish" but m^tain all 
such "post roads" independently of any State or county regulation or 
control? If such a system should be adopted, althou^ it might 
be difficult to start at first, like the rural free delivery mail system, 
it would soon adapt itself to the necessities of the case, and would 
become practicable and workable, and we would soon have federal, 
State, county, village or district road systems applicable not only 
to the whole country, but adapted to the local conditions of each 
community through which the several roads may pass. 

The raising of separate funds for the original constructJon and 
continued mfuntenance of the different systems of roads, the deter- 
mination of the kind and character of road to be built, the location 
and maintenance of the road are all questions which must be left 
to the several federal. State, county and district or local organiza- 
tions respectively if satisfactory results are ever to be accomplished. 
The dividing of authority and responsibility, or the lending of finan- 
cial aid to be used by local organizations cannot result in satisfactory 
road construction, which to be successful must have a well organized 
official head vested with authority to act, and means to be used in 
accomplishing the desired results, 
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These are the ends to which all road organizations should con- 
tribute. National highways over the most cfirect route between the 
principal cities and State capitals to be constructed and maintained 
by the general government; State highways over the most direct 
route between the leading towns of the State to be constructed and 
maintained by State funds managed by State officials and possibly 
constructed by convict labor; and county or district roads as feeders 
to these several national and State highways to be constructed and 
maintained by neighborhood contribution and local officials. 

The Chairman: The papers are now open for further discussion. 
Mr. Bregenzer, editor of The Contractor, of Chicago, has kindly con- 
sented to make a few remarks on the subject. 

Mb. Bbeqenzer: The legal considerations brought up by a former 
speaker, Mr. Bowman, bring up a point very near to the contractor 
in signing road contracts, and the most important of these i^ prob- 
ably the muntenance bond. The maintenance bond militates not 
only against the contractor in holding up his payments, but in a 
measure it militates against the manufacturer of good, honest road 
material. The maintenance bond requires that a certain sum of 
the amount to be paid the contractor, shall be withheld until the 
authorities be personally or otherwise satisfied that a road will 
Htand up for a given period. Now in making an analysis, you will 
find that in the first place the road material is specified by the engi- 
neer; the methods of construction are largely specified by the engi- 
neer and the materials and methods are supervised by the engineer's 
inspector. In spite of this, the burden is placed upon the con- 
tractor to pay if it does not stand up. I think that is particularly 
pertinent in reference to the material that is used in the roads. 

Another subject of importance that would require a little unifi- 
cation on the part of the contractors in getting some justice would 
be from the standpoint of bids. A very peculiar thing happened 
last month in the State of Illinois. About six bids were to be let. 
They were advertised for, but there were no bidders. On inquiring 
into the reason we found out that in every case the estimate was so 
low that the contractor was unable to bid on this work. I think 
it would be a very good point if contractors would unify on subjects 
of this kind, so that the standards and costs of doing work would 
be recognized by the engineers as well as the contractor. Until 
they are able to accomplish this, the same condition will always 
prevail, and I think that would be one of the important reconunen- 
dfttiona to be made in this case. Thank you. 

The Chairman: Is there any further discussion. If not, we 
will proceed with the consideration of the next paper, " The Protec- 
tion and Upkeep of Road Equipment," by Mr. Daniel J. Hauer. 
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THE PROTECTION AND UPKEEP OF ROAD EQUIPME 

By Daniel J. Hadeb 

Construction Economist and Consulting Engineer 

No matter whether roads are built by contractors or by day lab* 
forces under the direction of engineers, the item of piajit and equip" 
ment is one of the prominent factors of cost. Inadequate plant" 
means to materially increase the cost of construction. Only re- 
cently the writer stood watciiing some road building upon which only 
a few tools were being used, and most of them were ill-adapted to the 
work. It was difBcult to accurately calculate the exact amount of 
money that was wasted, due to a lack of road equipment, but it 
was easily estimated that the cost of construction was increased at 
least 25 per cent. Likewise, too much plant can make an added cost. 
Even with the proper plant, and handled in an efficient manner, the 
plant item in road construction is a larger per cent of the total cost 
of the work than in most other classes of construction. This Is due 
to two causes. First, the plant necessary to build a wagon road is 
much more expensive than that to build, to illustrate we will say, a 
railroad. With light grading on both, the same equipment will be 
needed to do the excavation. For the railroad a small concrete mixer 
may be needed, and some track-lajing tools to complete the job. 
On the other hand, for the wagon road there will be much hauling 
of road materials, thus wagons and a traction engine will be needed, 
then road scrapcxs or graders, and spreading machines, water sprin- 
klers, oil sprinklers, and heati^ apparatus will be necess&cy ; scarifiers, 
harrows and rollers must be used, while for concrete culverts and 
bridges, mixers, derricks, buckets, barrows, and other appliances are 
called for to do the job in an efficient manner. The writer has con- 
structed a section of a railroad costing about $100,000, with a plant 
costing only about $5000, while a contract for less than $50,000 of 
wagon road took an outfit costing nearly $20,000; 40 per cent of tin 
total cost instead of 5 per cent. 

The second reason for the larger cost of plant for wagon road com 
struction is that this class of work is let out in small scattered coi| 
tracts that are uneconomical from a constructive standpoint, 
reason, too, for road building in nearly every section of the countt 
is short. 

Naturally the life of any machine is dependent upon the use s 

care given it. The longer the life, the less the annual depreciation, 
consequently some of the high plant cost can be eliminated from road 
construction by the proper care and upkeep of the equipment, and 
by selecting the most improved and economical tjqjes. 

As far as possible the same machines should be used for i 
different purposes. This can be done in two ways: By trying od 
s designed for one particular kind of work, for other h ' 
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and by adding attachments to machines that thus adapt them to 
three or four different things. 

To illustrate, a contractor once found by experimenting that a 
certain kind of road grader would spread crushed stone for macadam 
at a very much less cost than it could be done by any other known 
method at that time. Then a road roller that can be used as a trac- 
tion engine, with a seariBer attachment, and likewise for operating 
a stone crusher, or other machines, can be said to be four tools in 
one; not that it is possible to use it for more than one purpose at a 
time but in the present method of building roads a roller is only used 
a small portion of the time, so it is economical to adapt it to as many 
uses as possible. In this manner the cost of plant, or rather the 
investment in plant can be maintained at the minimum. 

In like manner, wagons, which are an important factor in road 
bmlding, should be of the most improved type, and adapted as far 
as poesible to all kinds of hauling. So, too, with concrete mixers. 
Some contracts demand a hot mixer as well as one for mixing ordi- 
nary concrete. Money is saved when one mixer will answer for both 
purposes. 

Mother item in the cost of plant is in the character of the plant 
purchased. Cheap and poorly made plant means money lost to the 
contractor in several ways. Delays occur through breakdowns and 
th«ae are always expensive. Cheaply made tools mean continual re- 
pairs and a short life, and are an added expense to any job. Only 
well-made tools should be used. A guarantee as to the construction 
of a machine can and does mean little. It does not mean payment 
for delays caused by breakdowns, nor for poor work being done. The 
ability of a manufactuer for swearing his product is a good one is not 
a help to a contractor or engineer in getting his work done, nor in 
showing that the machine in question is well built. The greatest 
asset is in bujing from a firm of recognized responsibility, one of in- 
tegrity, and one that is so well advertised that they must stand be- 
hind their products by putting into them only the best of materials 
and workmanship. This is the best guarantee poesible. This means 
work done at a low cost. A firm with such a reputation means 
that thousands of dollars have been spent by them and their cus- 
tomers in obtaining these resulta. The new customer profits from 
these past expenditures. 

These are all possible factors in plant and equipment, upkeep and 
maintenance cost. The problem that the contractor and construc- 
tion engineer must solve in this connection is a very difficult one, 
owii^ to the many adverse conditions. 

Road work is done in comparatively short stretches, usually in a 
sin^e season, which varies in length from about one hundred, to 
one hundred and eighty days, according to the climatic conditions, 
A contractor's plant is moved onto a job, and is used along the line 
of the work, part or all of the time during the season. Much of a 
contractor's plant is made up of transportation machinery, and even 
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other items of plant are only working io one place for a few 
a time, so that to protect plant while at work on such jobs is ver>- 
difficult, and in many cases any kind of a protection is a detriment, 
and a great hindrance to the free movement of the men and teams. 

All machinery should be protected when it is not being used, and 
Bome when in use. Boilers at work use much more fuel when not 
protected. Some kind of a house, built in sections should always be 
used to protect boilers. Such sheds can have one side left out, and 
a canvas curtain used when necessary. If the sides and tops are 
built in sections they can be hooked together wtih hooks and rods and 
staples so as to be rigid enough to stand up ag^nst the wind and 
weather. 

Machinery that cannot be protected while at work, can be covered 
with canvas coverings over night, during rainy spells and at such 
times when they are not in use. Every traction engine and roller 
should be thus protected. Steam drills and such tools can be covered 
with a canvas jacket. The machinery part of a concrete mixer can 
be so protected, and also pumps and other equipment. Heavy water- 
proofed canvas will be found to be excellent for this purpose, and 
not only keep the machinery clean from dust and mud, but will 
likewise prolong the life of the equipment. As the canvas becomes 
worn from use, it must be retreated with water-proofing liquids to 
preserve it. 

At the end of the season, with the job finished, the question always 
arises, "What shall be done with the plant?" To move it from its 
present place to some central storage point, will mean an added ex- 
pense to get it onto a new job. If the work on the same road is to 
be continued the next season the entire outfit may have to be moved 
back. The plant can be moved to the next job at the minimum cost 
from the site upon which it laet worked. Then the question comoa 
as to how repairs should be made, and the protection to be giveaj 
the plant from the winter weather. 

Situated away from machine shops, the proper overhauling cannot 
be given to all the plant, but it will be possible to replace many of 
the worn and broken parts with new ones, tighten up alt loose keys 
and nuts, true up all bearii^, and do all repairing that can be done 
in the open. Then all iron and wood work can be painted- This is a 
protection not only against the weather, prolonging the life of the 
plant, but is also a business proposition that pays well, aseveryone 
is impressed with machinery that looks well, and paint covers a mul- 
titude of defects. 

In some localities it is possible to obtain an empty warehouse orl 
bam in which the various machines can be stored while they are 
idle, or during the winter season. This keeps them entirely out of 
the weather, and also allows of repairs being made under cover, which 
means not only quicker, but also cheaper work. 

For winter storage it is also possible to group a number of machines 
together, and build over and around them a temporary shelter 
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of cheap boards and single ply tar paper, which will last during a 
winter season. By using the tar paper, the boards can be spreaS 6 
inches or more apart, both on the sides and roof. Around this tem- 
porary shed a ditch should be dug so as to prevent surface water 
from getting to the machines. 

If it is not possible to protect the machines by any of these meth- 
ods, then the canvas coverings can be resorted to, with fairly good 
resultB. These covers should, as far as possible, be shaped to the 
machine upon which they are to be used. Good and substantial 
brass eyelets should be fastened in the well-bound edges, so that the 
coverings can be tied tightly to or under the machines, otherwise 
the wind will fiap them loose, soon beating the covering into shreds, 
as a flag is worn out by the wind, and thus exposing the machine to 
the weather. Canvas coverings made to fit any machine will always 
be found useful in protecting machines over night or when not in 
use for a few daj-s. 

UTienever machines are not stored for the winter in buildings, they 
should be stripped of their brass and glass parts, otherwise these 
fixtures will be broken or stolen, which means a serious loss. The 
parte from each machine should be placed in a separate box, nailed 
up, and properly labeled, the box being stored away for safe keeping. 
If the machines are stored in a building, it is not necessary to take 
off parts, as if anyone breaks into the building they must go to the 
trouble of takii^ off the brass, while if the parts are stored in boxes, 
the rascals take box and all, giving them much less trouble, and thus 
assisting them in making a clean sweep of all the brass fixtures. 

When a new machine is purchased, there should always be bought 
at the same time a number of spare parts, which should be kept on 
hand to be used as needed. No man can build a machine that will 
not break down in some vital part sooner or later. A breakdown in 
a construction job means not only a delay, but a waste of money, 
for even if men can be laid off and not paid, or can be given other 
work, yet the job due to the changes made necessary by the break- 
down, will not be worked in the most economical manner. It is 
true that many contractors do keep some spare parts, but they sel- 
dom have on hand enough, or the proper ones, due to the fact that 
as the parts are used to replace broken ones, new ones are not or- 
dered from the factorj'. Then either one of two things occurs: the 
job is shut down or some part of it, or the machine is worked with 
the broken part until a new one can be ordered and put in place. 
This means that the machine is racked by the work it does, doing 
permanent injury to it. 

A good blacksmith shop on the job, equipped with forge and heat- 
ing heavj' steel and with stocks and dies for holts and pipe, and 
with good drills and vises, will be found to be a great assistance in 
the upkeep of road equipment. For heavy machines a few roller 
bearing or small hydraulic jacks will be found useful in making re- 
pairs and renewals. 
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Small tools can be repaired promptly in a blacksmith shop. At- 
tention should be given to these as well as to the larger machines. 
To prevent such tools being lost, they should not only be branded 
with a die of the contractor's name or initials, but they should like- 
wise be painted with a set of colors, selected by the contractor, to 
designate his equipment and advertise his business. These colors 
can be used on the head of some tools, and in most cases on the handles. 
Tools can thus be seen at some distance, and thus prevent their be- 
ing stolen or lost. All bright parts of tools and machines that can't 
be painted should be well greased so as to prevent rusting. 

Many of these suggestions seem useless, or more or less self-evi- 
dent, but anyone who has much to do with road construction knows 
that tools and machines are scattered along the entire line of a piece 
of new road construction, just where they were last used, and there 
they stay, neglected, imtil they are needed again. Then they are 
foimd out of order, and to repair them frequently new parts must 
be ordered, some days intervening before such parts arrive. The 
tool or machine depreciates greatly in value by such treatment, and 
thus contractors are compelled to figure a heavy plant expense item 
against every job. The cost of caring for this equipment is much 
less than the depreciation figured against it from neglect. 

Such extra costs mean higher prices for road work, and as there 
are many thousand miles of roads that need improving, every dollar 
wasted means less mileage built each year. Both engineers and con- 
tractors are interested in obtaining good roads, and they should do 
everything possible to save money in the construction of roads. 

The Chairman: If there is no further business before this meet- 
ing, this session will be adjourned and the finance session vnil be 
caSed to order. Mr. Gash, president of the Illinois State highway 
commission, will take the chair. 




Under Auspices of Special Committee of American Bankers 
Association 

The Coairuan: It was not intended that I should preside at 
any time during the sessions of this Congress, but Mr. William G. 
Edens, president of the Illinois Highway Improvement Association, 
is unavoidably absent. His paper on "Financing Road Improve- 
ment," will be read. 



FINANCING ROAD IMPROVEMENT 

By Wiluam G. Edens 

President, Illinois Highway Improeement Association 

Chicago, III. 

The attention of our people has so recently been turned to the 
improvement of country roads that the judgment of competent engi- 
neers is not yet definite as to the best types of road to he constructed, 
particularly in the sections where different soib and climatic condi- 
tions prevail and where experiments must be made before it can be 
determined just what types of road it is best to construct. 

The matter of financing road improvement, therefore, becomes an 
important one, for in the middle west particularly and in portions of 
the country where the population is sparse, the funds available for 
taxation, especially with respect to bond issues, are not so large as in 
the older eastern sections of the country and the correct financing of 
road improvement is a serious and important pubLc question. The 
people of these sections are perfectly willing to improve the roads but 
do not care to pay for extravagant experiments which have been tried 
out in older sections of the country and in Europe and which, owing 
to changing traffic conditions, have been found to be failures. 

I shall not attempt in these brief remarks to cover the bond issue 
feature of the subject as there are a number of gentlemen on the pro- 
gram at this session who will deal with this phase of the problem. As 
a result of my travel and experience, however, I feel impelled to say 
that the western country will insist on a thorough investigation as to 
the best types of road, their cost of construction and maintenance and 
a non-partisan, economical expenditure of the money available for 
road improvement. Our experience in the wasteful expenditure of 
money under the old Elizabethan system in vogue in many of the 
States, where a large number of highway coramissioners work inde- 
pendently of each other, poorly paid and largely inexperienced and 
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with inadequate funds, shows that this whole matter, to be successful, 1 
must be placed on a business basis. 

In Illinois the opposition of the land-owning classes to the cam- 
paign for better roads was founded on the belief that the increased 
taxation for the building of better roads would fall entirely upon the 
abutting land owners; hence, the Tice bill recently passed by our legis- 
lature was drawn on the theory that money derived from automobile 
licenses supplemented by appropriations from the general treasur>- 
raised through general taxation should be used for this purpose. By 
this means it is estimated that only 27^ per cent falls on the land-own- 
ing classes, the remainder coming from corporation taxes and those 
of the residents of the cities, towns and villages. 

Senator Bourne has suggested a novel plan for Bnancing road im- 
provement. Under .his system it is proposed to create a fund to Iw 
known as the United States highway fund to be raised principally 
through the issue upon a pro rata allotment basis, at not less than par, 
of government bonds of denominations of $20 or multiples thereof; 
said bonds to be payable fifty years from the date of issue and to bear 
interest at the rate of 3 per cent, the total issue not to exceed a billion 
dollars. Each State before being permitted to share in the distri- 
bution of this money is obliged to create by law a State highway 
commission having general supervision of road construction and 
improvement. 

It is a debatable question whether or not the national government 
should engage in such a system of road financing as that advocated by 
Senator Bourne and it should be decided only after careful thought 
and consideration and further investigation. The recent action of 
Congress in creating a committee on roads in the House would indi- 
cate that this matter is to be carefully considered. To this committee 
will be referred all of the information and recommendations of the 
select committee of which Senator Bourne is chairman. Certain it is 
that no funds should be available on the part of the national govern* 
ment for the improvement of roads in the various States until the 
States themselves comply with the provisions of such national legia- 
lation and the law should be of such a character as would prevent 
individuals from canvassing or campaigning for nomination or re- 
nomination to public office on the theory that their subsequent elec- 
tion would result in their securing public funds for the construction 
of roads. We must educate the people who live upon and use the 
roads as to the benefits to be derived from the construction and miua- 
tenance of an up-to-date system of highways and impress upon the 
road users that the matter of improving the highways is an important 
part of their duty as good citizens. 

The imperative necessity for good roads has become so generally 
recognized that organisted effort is being made to establish a modem 
system of highways. It is realized that the matter vitally affects our 
economic welfare and thus merits thoughtful and earnest consid- 
eration. In bringing about an accomplishment of this reform 
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ought to recognize the fact that the drainage and the care of the earth 
roads, a large mileage of which will rem^ in each agricultural state 
sft«r the principal roads are improved, are to be included in the pro- 
gram. Rural members of the legislature will not continue to vote 
state aid if the lateral roads, which must naturally remain of the earth 
variety, are not improved by drainage and dragging and a systematic 
plan developed whereby these roada are made fairly usable the year 
round by organizing a force of practical road-builders and care-takers 
to give them the proper attention. 

En our investigation we, in Illinois, found that the money of the tax- 
payers was being wasted and that of the $7,000,000 expended an- 
nually, 37i per cent was being spent without any appreciable bene6t. 
and in some counties even more. We have proceeded on the theory 
that effective work can be accomplished in the matter of road im- 
provement by a system of state and county cooperation in the con- 
struction and maintenance of main highways and bridges and so our 
bill provides for a non-political state highway commission, the mem- 
bers devoting all their time to their duties. 

The value of the use of convict labor in the preparation of material 
for road building and in actual work on the roads is beginning to l>e 
recognized more generally than heretofore. In Colorado, which I 
visited last year, such a plan is followed and the results obtained have 
been highly satisfactory and are such as would reflect creditably to 
any State. Warden Tynan of the State penitentiary at Canyon City 
told me that of the 800 inmates of the prison more than 400 were lo- 
cated in various camps throughout the State engaged in road building, 
and that statistics showed that 80 per cent of those paroled or released 
return to useful occupations and make good in their efforts to be re- 
stored to citizenship. During the winter months the prisoners are 
engaged in the preparation of road materials and in the summer 
months engaged in the actual road construction. This is a system of 
road construction which any State might profitably adopt. There is 
great benefit, not only to the State, but to the convict as weU. for he 
is enabled to be employed at outdoor work, which has a tendency to 
keep him in good health, and after his term of servitude has expired 
he is the better prepared to resume his place in society. 

Since the passage of the Tice bill by the Illinois legislature and which 
became effective July 1, the warden of the Joliet, Illinois State prison 
has organized a group of road workers from among the Illinois pri- 
soners and the experiment is now being tried out in our state under 
the honor system. We believe it wilt prove to be successful and will 
be one of the agencies to bring about a reform in prison management 
so greatly needed as well as an aid in developing a system of improved 
county roads. 
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BOND ISSUES FOR ROAD IMPROVEMENT 

By S. E. Br&dt 
Member lUinoia State Highway Department 

The importance of road financing has always been recognized, bu 
the underljTDg principles have been but UtUe discussed, I shall 
endeavor to present some of the reasons for resorting to the issue of' 
bonds in paying for road improvement, and the conditions precedent 
thereto. 

I am going to assume that, inasmuch as our highways belong to the 
public, and that the condition of these highways has a very important 
bearing upon the economic, social, educational and religious advance 
ment of our entire citizenship, it therefore becomes the duty of the 
people through the public revenue to provide for their improvement 
and maintenance. 

The question arises whether the money for this improvement shaU 
be provided by an immediate tax levy, or by the issuance of bonda^ 
and if bonds are to be issued what would be the conditions requiring 
this method. Good public policy demands that we should not reson 
to borrowing money in public affairs: 

1. Unless there is urgent need for the improvement. 

2. Unless the improvement is of such a magnitude as to prevent iti 
■ being paid for through the regular course of taxation. 
I 3. Unless the improvement shall be of sufficient pemianenc]r 

as to give full value to those who shall be called upon to repay tbo 
indebtedness. 

Let us consider these three topics in their order: 

1. The urgent need for the improvement. The question that colt- 
fronts the world today is the same that has confronted it during a" 
the past and will undoubtedly become more acute in the time td 
come, viz: the food problem. This problem is so large that every 
fraction taken from the cost of production or the cost of transport* 
tion means a saving of millions to the people. While railroad ratefl 
have been reduced from 7J cents per ton mile in 1837 to 7.8 mills pei 
ton mile in 1906, a reduction of nearly 90 per cent; practically no r 
duction has been effected in the cost of highway transportation, Tba 
office of public roads has estimated the total cost of hauling to t 
shipping point that part of our agricultural, forest, and miscellaneous 
products, which we market, to be in excess of S5OO,OO0,OOO annually. 
This does not take into account the cost of hauling from the dKfereal 
markets to the farm, or from farm to farm. The office further e 
mates that by the proper improvement of our highways this cost c 
hauling can be reduced over 50 per cent, thus effecting a saving a 
$250,000,000 annually. 

Again, the census figures offer some valuable material showing tb 

need for highway improvement. These figures show that in 189f 

_ 36 per cent of the people of this country lived in citiee. In IW"" 
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40 per cent and in 1910 — 46 per cent, an increase of 10 per cent in city 
population as compared with rural population in twenty years; thiia 
by this movement our food producing population is been depleted to 
an alarming extent. This question of the movement from the farm to 
the city cannot be solved until our highways are improved. Likewise 
the development of country social life, school life, and religious wel- 
fare, are waiting on the improvement of our roads. These needs are 
far greater than the economic, but they are not so tangible and hence 
do not appeal so readily to the people. 

This urgent need for roads is further indicated by the insistent 
demand of the people for the improvement of our highways. The 
evidence of this comes from many sources, of which I wish to mention 
a few. As one of the evidences of the public demand, I want to call 
your attention to the State of Missouri where 300,000 citizens worked 
for two days with pick and shovel, with wagon, grader and drag, 
filling boles, building pikes, rounding up roads, equalling 600,000 days' 
work donated by the people, who are insisting upon roads that are 
usable. This is one of the greatest demonstrations of recent years, 
but it is only the forerunner of what we shall see later on. Within a 
very short time these 300,000 people will be demanding that instead of 
the continual repairing of dirt roads the State of Missouri shall inaugu- 
rate a system of road improvement along more permanent lines and 
that their work and their money shall be contributed to work that will 
endure. 

Another evidence of the demand for good roads is found in the 
rapidly increasing number of good roads associations, international, 
national, State, coimty and city. We have numerous national asso- 
ciations, nearly every State has a State association. In some States 
each county has an association, and no city is too small to boast of a 
good roads or automobile club. Not only that, but most of the com- 
mercial organizations, the woman's clubs, the farmers organizations, 
the bankers associations, have active good roads committees doing 
effective work for the cause. 

We again see the evidence of this demand in the attitude of the press 
of the country. No great public improvement during this generation 
has received such unanimous approval from the press as has this good 
roads movement. You can scarcely pick up a paper, whether a coun- 
try weekly or a city daily, that does not contain some favorable 
mention of the project. 

This urgent demand is again verj' forcibly shown by the fact that 
during the sessions of the sbrty-second Congress forty-seven bills were 
introduced looking toward the assistance by the national government in 
highway improvement. This surely indicates that it is only neces- 
leary for the friends of good roads in Congress to get together on some 
broad and equitable national policy in order to give the movement 
the national aid to which it is entitled. 

This resume would not be complete if I failed to mention the great- 
est factor in this urgent demand for good roads, viz., the motor driven 



vehicle. Without doubt we at some time in the future woi 
had good roada even though the automobile had never been invented, 
but the coming of the automobile will give us good roads twenty-five, 
perhaps fifty, yeara sooner than they would have come by reason of 
all of the other forces combined. Perhaps the increase in the use of 
the automobile in the rural districts can best be illustrated by the 
traffic census taken under the auspices of A. N. Johnson, State en^- 
neer of Illinois, at a point on the Central Transcontinental Highway 
just west of De Ktilb, 111. This census was taken first durii^ six 
months of 1907, next during August and September, 1912, and again 
during August and September, 1913. In 1907 the motor driven traf- 
fic was 5 per cent of the total traffic. In 1912 (five years later) the 
motor tr^c was 50 per cent of the total. While in 1913 the motor 
traffic was 60 per cent, thus showing a total increase from 5 per cent 
in 1907 to 60 per cent in 1913. 

Another illustration that came under my own observation was at 
the annual meeting of the De Kalb County Soil Improvement Asso- 
ciation. This meeting was held at a point three miles distant from 
De Kalb, 111. The attendance was estimated at 1 100. Of this num- 
ber at least 90 per cent were farmers actually living on farms or opera- 
ting farms. By actual count there were on the ground 26 horse 
dran'n vehicles, consisting of IS single buggies and 8 double buggies, as 
compared with 109 5- and 7-passenger automobiles. Thus it will be 
seen that not over 75 persons of this company of II 00 farmers came in 
buggies, while approximately 600 came in automobiles, the remainder 
coming by trolley. You have heard, even quite recently, that the 
good roads movement was in the interest of the leisure class of the 
cities and the pleasure seekers, and that the farmer was opposed to the 
movement, because only the residents of the city received the benefit. 
I bring this illustration to show that the time is near at hand when 
the farmers in proportion to their nimiber will own more motor drivi 
vehicles than the residents of the cities. 

I believe, gentlemen, that the foregoing is sufficient evidence of tl 
urgent and immediate need of better roads. 

2. Let us now look into the magnitude of the project. In order to 
determine whether this enterprise is too large to be paid for from the 
ordinary revenue, we must ascertain the amount required, and what 
particular taxing bodies should stand the expense. The amount re- 
quired will depend upon the number of miles we expect to improve, 
the character of the construction to be used, including width, etc. 
We have in the United States, according to the office of public roads, 
approximately 2,200,000 miles of country highways. This office haa 
ascertained by investigation that 15 to 20 per cent of our main high- 
ways carries from 80 to 90 per cent of the total traffic ; further that 1 5 to 
20 per cent of our highways carries approximately 60 per cent of all 
farm traffic. This mileage of 20 per cent will be sufficient to crosa 
most of the States both north and south and east and west tivcry six 
miles, and will include all of the main market roads, inter-county. 
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interstate and transcontraental highways. Fifteen to twenty per 
cent of thia 2,200,000 miles would be approximately 400,000 miles. 
It is estimated that 11 per cent of our roads are already improved. 
This, however, includes all classes of improved roads, such as gravel, 
the various types of macadams, brick and concrete. It is probable 
that less than 5 percent (not exceeding 100,000 miles) are so improved 
that they will give a wear of over ten years, even the well maintained. 
We therefore believe that the mileage yet to be improved is not less 
than 300,000 miles. 

Let us divide this 300,000 miles into two classes, viz: the roads 
connecting all State capitals and larger cities, comprising approxi- 
mately 50,000 miles; and the main market roads connecting the 
county seats, cities and villages of the different states, comprising 
approximately 250,000 miles. The first 50,000 miles abovereferred 
to, being the main traveled roads, should be 18 to 20 feet in width. 
The roads connecting the smaller centers of population, such as 
coimty seats, could vary in width from 12 to 16 feet, depending upon 
the probable traffic. 

The cost of improving this system of roads will depend not alone 
upon the width to bepaved, but also upon the material to be used. 

I have called attention heretofore to the increase in the motor driven 
traffic, but this only indicates the change that has already taken 
place. In all probability the change has but only begun and in the 
future it will all be in the direction of a large increase, both in the 
number and in the weight of the motor vehicles. Motor trucks which 
are much more destructive to roads than automobiles will at no far 
distant day come into general use, both from the city to the country in 
carrying frdgbt and from the country to the city in the marketing of 
farm products. Our main traveled roads, therefore, must be built to 
standard grade if possible, with a substantial foundation and hard 
wearing surface, such as brick or concrete. 

To accommodate the trafRc the 50,000 miles, 18 to 20 feet wide, con- 
structed as above indicated, would cost not less than $1.5,000 per mile, 
or a total of $750,000,000 for the entire mileage. The 250,000 miles, 
averaging from 12 to 16 feet would cost approximately $10,000 per 
mile, or $2,500,000,000; thus making the total cost of the entire 300,- 
000 miles $3,250,000,000. 

We are now ready to consider what political divisions or taxing 
bodies should be responsible for this expenditure. 

State road legislation in its beginning, put the entire responsibility 
of road improvement upon the smallest political divisions, viz: the 
townships or road districts, this being based on the theory that our 
road conditions were purely a local matter and concerned only the 
local communities. After a few decades this manner of handling the 
road question (because of the broader ideas of the people as to the 
value of good roads) was found insuflScient. In some States the 
counties were then made the political divisions responsible for road 
improvement. A little later the county system was found inadequate 



AMERICAN BOAD CONGRESS 

and most of the States through State-aid have joined the partnership 
for road improvement. The enterprise, however, is growing so rapid^ 
that it is becoming apparent that we shall need the assistance of tn 
federal government in carrying on thia great work. As I have pK- 
viously indicated, the people of the United States from one coast to the 
other and from the north to the south are awakening to the fact thai 
road improvement is essential and urgent; that the task is so great 
that all the forces must combine for its solution. 

The government has about completed one of the most stupendoui 
undertakings of modem times, the Panama Canal, at a cost of from 
8300,000,000 to *350,000,000. The time is now ripe for the federal 
government to undertake a greater work, one that will be of 



direct benefit to our people from the standpoint of a higher citizenshipi 
a contented farm life, as well as from the standpoint of the effect upa 
the food supply of the nation, than a score of Panama Canals. Ead 
year the government is appropriating very liberally for public build- 
ings, for improving rivers and harbors. Much of this work is nece»- 
fary, but none of it would benefit the people so much aa the sams 
amount of money applied upon the proper development of a well 
planned and equitable system of highways. 

As has already been suggested by others, if all the associations of 
the United States, national. State and county, that are now working 
for road improvement could unite in asking Congress to authorize the, 
appointment of a commission whose duty it shall be to conduct A 
thorough investigation and report back to Congress a plan recommend* 
ing the extent to which the government shall enter into this work; 
to report also whether the government shall construct and maia 
tain a system of national highways or give to each State its propol 
tion of assistance in improving State roads; and further to provide i 
plan by which the roads to be improved shall be designated. If, I sf _ 
this plan could be put into effect then this great project would soon 6 
under way. 

If we grant the premises in the foregoing discussion to be true, th«^ 
the conclusion is al^ true that we are warranted in asking that tb 
government shall over a period of fifteen or twenty years assist in tW 
road movement, at least to the extent of the cost of the 50,000 miles rf 
interstate highways which we have estimated at 8750,000,000. C<m* 
gress has authorized the issuing of bonds for the building of the Paoftl 
ma Canal, a project of approximately half the cost of this system fli 
highways; and should the revenues of the government require il 
bonds should likewise be issued for the construction of our highway] 
If the government undertakes to furnish this 8750,000,000, as abovi 
there would still remain the sum of 82,500,000,000, to be contribut* 
and expended by the States and counties, in proportion to the toti 
mileage of each State. This amount of money spre.ad over a perio 
of fifteen years would mean an annual cost of 8166,000,000 to tl 
States and counties of the nation. This is indeed a large aooui 
expenditure, but let us analyze the situation. 
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Let me a^in call your attention to estimated aonual traffic loss of 
$250,000,000. When we shall have improved the roads that carry 
80 to 90 per cent of this traffic, then we shall be saving from 200 to 225 
millions amiually, hence from this standpoint, the improvement will 
Boon pay for itself. Again, we are now expending annually on our 
roads and bridges in the IfnltedStates a sum estimated at §180,000,000, 
$150,000,000 of which is being raised by general taxation and $30,000,- 

000 by bond issues. This, as you will notice, is largely in excess of the 
annual expenditure called for in this proposed system of roads. Of 
this sum »180,000,000, $100,000,000 is now being expended in building 
and repairing bridges and culverts and caring for the earth roads and 
$80,000,000 in the more permanent types of road construction. These 
earth roads are bound to constitute by far the larger part of our roads 
to come, and we must continue not only to care for them as we have 
done in the past, but to increase their efficiency by more thorough and 
8cienti6c methods of maintenance. 

It is generally conceded that at least 25 or 30 per cent of money 
now expended on our earth roads is being used in a haphazard way 
ithat brings no permanent benefit which would mean that $75,000,000 
: economically administered would give us a much better system of 

1 earth roads than we have today and leave $25,000,000 for other pur- 
ipMes. If this $25,000,000 coiild be added to the $80,000,000 now 
Ibeing expended on hard roads, we would have a sura of 8105,000,000 
ifor that purpose and thus leave only about $60,000,000 still to be pro- 
ivided for. Without question the taxes for the maintenance of State 
jpivemments, municipalities, schools and roads are already a sufficient 
lUnmediate burden upon the people. I therefore feel justified in taking 
tUie position that this project is too large to be paid for through the 
legular channels of the State and county taxes; and that at leaat the 
{$60,000,000, above referred to, in addition to the $30,000,000 now be- 
fing raised by a bond issue should be provided for by the same method, 

I viz: the issuance of Iwnds. 

Our third requirement is that the improvements shall be of sufficient 
permanency to give full value to those who will be called upon to re- 
pay the indebtedness; in other words, that the maturity of the bonds 
I'shall come within the life of the improvement, or in the language of 
Voada that we should not issue fifty year bonds to build fifteen year roads. 
!!Thi8 principle has often been disregarded by States and municipalities, 
iHot from a desire to impose a burden upon those who have to pay the 
cost, but from a lack of correct information as to the durability of the 
Trork for which the bonds were issued. I believe that this has been 
fto a considerable extent excu.sable in the matter of road construction, 
^because of changing traffic conditions that could not be foreseen. 
iThose in charge of this construction have lived up to the best inforraa- 
Ition obtainable and built along lines approved by the beat road en- 
Igineers. The failure of this class of roads to withstand the changing 
Itroffic is not sufficient reason, however, why bond issues should not be 
ittilized within propr limits in the future. 
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We are today in position to judge sufficiently of the traffic require- 
ments for the next twenty years to be able to build our roads to meet 
those requirements. This being true, it then follows that inasmuch as 
the coming generation is to share in the benefits of the roads, equity 
demands that it should also share in the cost which can only be done 
through the issuance of bonds. 

We do not hesitate to issue bonds for other public improvements, 
such as water works, sewer systems, lighting plants and school build- 
ings. None of these improvements are permanent. All require main- 
tenance, many require frequent renewals to maintain efficiency, butif 
the foregoing principle is observed no injustice results. If we shall at- 
tempt to build this system of roads, spreading the work over a period of 
fifteen years, building one-fifteenth each year, paying one-half the cost 
of this portion by direct tax, and issuing fifteen-year bonds for the re- 
maining one-half, we would distribute the cost over a period of thirty 
years; but each section of road so built would be paid for within fifteen 
years from the time of its construction. The burden upon the tax- 
payers would be but little more than at the present time; further it 
is evident that through a proper organization of the work by our states 
and counties with a definite purpose, the money would be conserved; 
haphazard work would be eliminated, and the people would receive 
real value for the money expended. 

Let me summarize briefly: I have called attention to a few of the 
evidences of the urgent need, as well as the insistent demand for road 
improvement. I have given you an idea of the vast sum of money 
that will be required and have tried to show the necessity of enlisting 
all of the available forces in this work, from the road district to the 
federal government. Further, we have seen that the work should not 
be delayed indefinitely but that, in order to have this generation re- 
ceive a share of the b^efits, we must resort to bond issues by each of 
the taxing units entering into this work; also, it is clear that equity 
demands that through the pa3rment of bonds a share of this burden be 
placed upon the future taxpayers, who will enjoy their proportion of 
the benefits. 

The people are in earnest in their demand for good roads and when 
they imite in demanding anything they always get it. Whether the 
methods by which they get it are sane and conservative and give the 
people real value for their money, depends upon the leadership. No 
man can lead, unless he has the vision. No man should be permitted 
to lead, unless the vision is counterbalanced by conservatism. No 
man should be permitt^ to lead, except along the lines of the newer 
ideals in public affairs, which are nothing more than common honesty 
and unselfishness. 

Mr. Myers (of Ohio) : We have discussed road construction and 
maintenance and we have certainly profited very much. It is a 
national affair. We are correspondingly responsible, with justice 
to all. We come down to upkeep and protection, which has been 
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and which has been very vital, and we are now down to 
ids and maintenance. It occurs to me that it is only fair that 
I farmer, who is assessed by the township and by the county, 
luld be protected in a way, and while they are expected to use 

I roads and they are willing in the main to be assessed, they are 
i willing that those roads that cost from $2000 to $25,000 a mile, 
onting to the different methods employed, should be maintained 
an expense in the issuing of additional bonds, incurring additional 
xLehip because of that maintenance being severe, owing to the 
t that because of the use of motor tractors now used on those 
1^ between our city and Cleveland, Mansfield and Akron, carry- 
; six to eight tons — half as much as we can put into an express 
;, without being assessed for conunercial use. This does not 
jear right to me as compared with the farmers use and what he 
[laying for it, and I think this being a national affair, it is only 
iper that we should conader some revenue (instead of issuing 
iitional bonds) accruing from those who use the roads in a 
Dmercial way. Those of us who are engaged in railroad and 
ction lines have first got to pay for the right of way, we pay 
J,000 to $25,000 for equipment, we are assessed very heavily as 

II know, by each township and county through which we pass, 
i then we have to pay tribute to the interstate commerce and 
blic utihty and all that, and here comes along the department 
res or the men who manufacture raw material and distribute 
BT wares over the highways that are made by assessment on the 
runon pubhc, and it occurs to me that it is a very important 
itter that we should take up and see that those who use the 
bds in a commercial way, for conmnercial gain from one city to 
llther, such as I have named, which occurs here no doubt in Detroit 
1 intermediate points, should be made to pay by paying a certain 
by on benzine or something which would protect them or protect 
I wayfaring public as against the inequality that is existing and 
1 exist. 

I. E. Bbaby: I beUeve in good roads. I am a farmer over in 
) western part of Michigan. I own automobiles; I am wilhng to 

El pay my share, a goodly share, to build good roads, but every 
ar I pay for good roads, I want to be an efficient dollar. I don't 
nt to pay dollars to pay interest on bonds- I don't want to be 
ided or have my children after me bonded for good roads. This 
Ki roads question is an everlasting proposition. Two million 
es of roads in America— -this emergency is continuing, this emer- 
icy is going to be here for a hundred years and there is no more 
»d reason for Issuing bonds for good roads than there is for issuing 
ids for the running expenses of the State of Michigan. In some 
f and somehow, we farmers have been getting our products to 
I market. Now, you may not understand me, the language of a 
mer is different from the language of a banker; it puts me in 
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mind of an old sailor that came into our county years ago. Instei 
of talking to his team aa the near ox and the off ox, when they 
turned the yoke he says, "You blamed starboard ox, you get over 
on the larboard side." We have and have had too many politiciana 
in thi.s country who were starboard fellows at home but when they got 
to Washington they got on the larboard side. We don't want $760,- 
000,000,000 of bonds issued to be carried on the backs of these people; 
it will create a higher cost of living than anything you can do. I am 
willing to stand any burden of direct tax that they see 6t or that 
the public is willing to put on to me, to make it a direct application 
for the building of roads, but I do not want to see sixteen-year bonds 
issued nor twenty-year bonds issued and at the end of that time we 
have paid for 2 miles of road and only got 1 mile of road built. Now, 
I am interested in banks; I have often been interested in banks and 
have always tried to get my interest out and am getting it pretty 
near all out of them and I am willing to stand a good heavy tax for 
good roads. I believe that money expended that way, in a public 
way, adds more to human happiness and the comfort of animala 
than money expended in any other way, but give us a direct 
and let us pay aa we go. I thank you, gentlemen, for your 
attention. 

Mb. Bradt: They have authorized bonds for the Panama Canal 
but have only issued $140,000,000 out of an authorized issue of 
$350,000,000. The government revenue will take care of it, and 
this $50,000,000 over fifteen years or $37,500,000 over twenty years 
will undoubtedly be taken care of through regular channels of tax- 
ation by the government, just like the Panama Canal, and I sug- 
gested roads instead of some other improvement the government ifl 
making, but not a bond issue; I said that bonds should not be issued 
unless the life of the improvement is within the life of the bond, bo 
that the man who pays those bonds gets full value received for bis 
money. Now, in its relation to the farmer, this matter of the motor 
traffic, I think that will be taken care of by our State legislature 
through a motor vehicle tax which will be graduated according to 
the size of the motor, but I think this, that our farmers will be using 
these large motors before many years themselves. I think I have 
shown that the automobile end of it will draw no line in the future 
between the farmers and the residents of the town, because the farmer 
is going to own more automobiles than the townpeople, and when 
it comes to auto trucks, I think it will be the same in a few yet 
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Mb. Sboth (of New Jersey): Mr. Bradt brought the paper 
to a certain [>oint, but in this matter of issuing bonds did not _ 
far enough. We had a case in New Jersey where we had laid out 
a 7-mile road across country to the railroad station. Before that 
road was built, they had been carting one ton to the load; einoe the 
road was built, they have been carting three tons to th ' ' 
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iold fanner had objected to it, and he was the only one along the 
Itoute that did object but he soon "tumbled" and was doing hia 
; carting with the rest. We then talked of another good road and 
^proposed to issue bonds for $20,000 and have this road for use also, 
t Immediately after the first road was built, the land along it had 
, nsen from $80 an acre to $100 an acre, and just as aoon as the State 
I'load was finished, the farms along there brought $100 to $120 an 
<acre. Then another old farmer objected and brought up the argu- 
jtnent "Don't you think it would be a very mean trick for me to 
1 vote for them bonds and leave that debt to my children for an inher- 
itance?" I said, "Your farm has risen 20 per cent; you are saving 
$450 a year in cartage; don't you think it would be better to build 
'the road and issue the bonds and leave to your children a farm 
/Worth 20 per cent more money?" He said, "Golly that's so, I 
j didn't see it that way, and I will vote for it sure pop?" 

I Mb. Beu.bt: But if that farmer had paid it all and left no bonds 
for his children to pay, he would be doing a better act yet, 

j Mr. Smith: But unless we had issued the bonds, we could not 
I liave had the road. 

Mb. Braut: Those children are to get the benefit of the road 
I a&d ought to pay for it. 

j Mb. Beabt: I don't believe in bonding the unborn in this coun- 
I try; I don't believe there is any patriotism in that at all. 

Ms. Bradt: They are going to get some benefit of what we do 
here and it is no harm for them to pay a little. 

The Chairman: The next paper is "Highway Accounting with 
Special Reference to Maintenance," by Halbert P. Gillette, Chief 
Editor EnginseriTig and Contracting. 

HIGHWAY ACCOUNTING, WITH SPECIAL REFERENCE 
TO MAINTENANCE 

Bt Halbert P. Gillbttb, M.Am.Soc.CE. ' i 

Chi^ Editor of "Engineering and CorUrading" 

The time is at hand when accounting and cost keeping methods 
that have proved so effective in the management of private enter- 
prises will also be universally applied to public works. There is 
fundamentally no economic difference between a road and a rail- 
way. Hence accounting methods that have been developed in the 
construction and operation of railways should prove efficacious in 
r^d construction and maintenance. 
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Every well managed railway has an itemized plant or propert7 
account. How many ledgers relating to a system of highways 
will show the itemized investment in the entire mileage? Every 
well managed railway has an itemized maintenance account that 
shows the monthly and annual maintenance expenses by divisions. 
Of how many road systems can the same be said? Every well man- 
aged railway is careful to distinguish between expenditures that 
add to the investment in plant and expenditures that merely renew 
superseded and worn out parts of the plant. How many road ledgers 
show equal care in this vital matter? And it is vital, economically, 
not to confuse renewals with betterments; yet we all know of many 
recently published statements of road maintenanoe cost* wherein 
more than half the cost was not maintenance at all. 

When an old waterbound macadam is scarified and enough 
new metal added to bring it to its original thickness, the cost thereof 
is a maintenace expense. But if metal is added in amount sufficient 
to make the macadam 8 inches thick where it was 6 inches thick 
at the time of original construction, then the added 2 inches is not 
a maintenance expense, but is an addition or betterment which 
should be charged to the property account. Even to a more marked 
d^ree is this true when a waterboimd macadam is given a bituminous 
surfacing. 

The editor of at least one prominent engineering periodica! has 
recently written the almost prohibitive cost of road maintenance, 
and has cautioned the public against bonding for road construo 
tion because of the short life of modem roads. This serious edi- 
torial error is the result of inadequate knowledge of proper accounting 
methods, for published road maintenance data are apt to deceive 
those who think that "maintenance" means what it should mean. 
As a matter of fact "maintenance," as commonly used today in 
reference to roads, means true maintenance and betterments com- 
bined, and is therefore a deceptive term. 

Maintenance expense should never include anything else than 
repairs and renewals. Any expenditure that adds to the inventory 
cost of a road is an addition or betterment and should be charged 
to the property account. By this criterion it follows that if a worn 
6-inch macadam is scarified and increased in thickness to 8 inches, 
the first cost of a 6-inch macadam is deducted from the first cost 
of an 8-inch macadam and this difference is charged to the prop- 
erty account. The balance of the expense involved in scarifying, 
metalling, rolUng, etc, should be charged to the maintenance account 
under the head of renewals. 

The writer prefers to keep distinct the two kinds of mmntenance 
— repairs and renewab. Under repairs are chained patching, p^ 
trolling and other small or continuous maintenance expenses. Under 
renewals are charged general resurfacing and all renewals of large 
parts or units. Thus, in the case of a bridge the cost of pointiog 
is a repair expense; but the replacement of an old bridge by a i 
one is a renewal. 
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Since it is rare that a highway official will find a properly kept 
set of construction and expense ledgers left by his predecessor, 
tbe question arises whether it ia worth while to inventory or ap- 
praise the existing roads. Most emphatically it is worth while. 
One of the best ways of rating the annual maintenance cost of any 
Btructure or machine is as a percentage of its first coat. Obviously 
this cannot be done where the first cost is not even vaguely known. 
Estimates of future maintenance expenses are often best determined 
by taking percentages of the first cost of each item. These reasons 
alone warrant maMng an appraisal of any plant, but, in addition, 
tbe ownexs of a plant are entitled to know how much capital is in- 
vested in it. Who can tell with any degree of accuracy how much 
capital is now invested in the roads of any large State in America? 

The writer has made a rough estimate of the investment in roads 
in each state, and it serves at any rate to disclose sad disparity 
in capital invested in roads compared with railways. Accurate 
figures of this sort for each state should serve to awaken the public 
to realization of its past niggardliness in road improvement. Now 
that the Interstate Conmierce Commission has begun the appraisal 
of all tbe railways, it will soon be possible to contrast the investment 
in railways with the investment in roads, provided we begin soon to 
appraise our highways. 

In opemng a property account for a system of roads, it will be 
w^ to study the printed instructions to railway accountants issued 
by the Interstate Commerce Commission; also the printed instruc- 
tions issued by various state public service conunissions. 

The writer would suggest a property account for roads as follows: 

BO AD PEOPSUiTT ACCODNT 

Engineering, superintendence and inspection. 

Administration and legal. 

Real estate and right of way. 

Clearing and grubbing. 
. Grading. 

, Retaining and slope walls. 
. Bridges, culverts and drains. 
. Fences and Signs. 
, Trees, sod and foliage. 
. Paving. 

, Buildings and fixtures. 
, Furniture and instruments. 
. Stores and supplies. 
, Tools and machinery. 
. Miscellaneous. 
, Bond discount. 
. Interest during construction. 

1 existing roads should be apppraised at the cost of reproduc- 
nnr. The depreciated condition may be ascertained, but it 
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18 the cost new that should always appear in a plant account. 
is now conaidered bad accounting to "write off" any part of plant 
value because of depreciation. Preferably a separate account caHed 
depreciation reserve is provided. 

Having opened the construction ledger of a system of highwa>-a. 
using the appraised cost of reproduction new to start with, the 
cost of every new road and every betterment should be entered 
in that account, item by item. Many of the seventeen itema above 
given should be classified into 8ul>iteros. Of course each new road 
improvement should have its own separate itemized account, and 
it would be well to adopt the method used by railways in designating 
each improvement by a numbered A. F, E. An A. F. E. is an "Au- 
thorization for Expenditure." It is made by filling in a printed 
blank with an itemized estunate of quantities and cost of the pro- 
posed improvement and the reasons why the improvement should 
be made. It is given a serial number, and signed by various officials. 
Care should be taken to keep the record of actual cost in such a 
way that it can be entered in detail on the orig^al A. F. E. in a 
column parallel to the column of estimated cost. If the totals of the 
two do not check within 10 per cent, reasons should be given for the 
difference. Instead of ejcteoding a given A. F. E. to cover more work 
than was origmally contemplated, the writer prefers to issue a sepa- 
rate A. F. E. for the extension. 

Corresponding to the A. F. E. for large additions andimprove- 
menta is the W. 0., or "Work Order," for minor betterments and 
maintenance. Work orders should be numbered serially, and, where 
pos^ble, should contam detailed estimates of cost as well as the 
actual cost in equal detail. In addition, a work order should show 
in detail how the actual cost is prorated between Maintenance and 
Improvements. 

The location of the work should be described on each A. F. B. 
and W, O.J but, in addition, there should be a map record of every 
A. F. E. Care should be taken to enter on the map the numbers 
of the A. F. E. and on the A. F. E. should be recorded the m^ 
number. If this is not done, it often becomes difficult in subsequent 
years to correlate the maps and A. F. E's. 

In addition to a system of accounts that find final summary 
in two sets of ledgers, namely construction ledgers and mainte- 
nance ledgers, there should be a separate system of unit cost-keeping 
records. Ledger accounts must be precise. Cost-keeping records, 
however, need only be approximate; for the main object of cost- 
keeping is to ascertain unit costs with sufficient accuracy to deter- 
mine whether work is being economically done. Of course imit 
costs also serve for estimating the cost of projected work, but this 
is a matter of small importMice contrasted with the use of unit 
costs as a criterion of efficiency. Accounting is a function of book- 
keepers and accountants, but cost-keeping is a function of engineers. 
By this I do not mean to imply that engineers should not 
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accounting, nor do I mean that there should be entire divorce of 
accounting from unit cost-keeping. To attempt to record in ledgers 
the data needed in calculating all unit coats results in greatly com- 
plicating the accounting system. Moreover, a good accounting 
eystem lacks the flexibility so essential in a good system for recording 
imit costs. As a rule, the engineer in charge of work finds it desirable 
to change the method of recording unit cost6 to fit the local condi- 
tions, the character and magnitude of the work, and the sort of men 
available for keeping the records. An accounting system, on the 
other hand, should remain the same for all jobs and from year to 
year. 

Of course unit cost records should show labor and material costs 
separately. It is desirable that the same separation should also be 
followed in the accounting system. When this is done it is pos- 
dble to check roughly the total payroll charged in the ledgers agabst 
the total labor cost recorded by the engineers on their cost blanks. 
Similarly with the total cost of materials. Errors are thus fre- 
quent disclosed, and occasionally the "padding" of payrolls and 
other dishonest acts are brought to light. 

Too much stress can not be Itud on the economic necessity of 
detailed unit cost-keeping. Even for the smallest of jobs, unit 
costs should be ascertained, if for no other reason than to show 
that unit costs on small jobs are often several fold as great as on 
large jobs of the same character. Much money is annually wasted 
in puttering. Once the total waste is expressed in dollars it usually 
is seen that most of the puttering can be done away with entirely. 
This is particularly true of road maintenance. The writer is of 
those who believe that too much road maintenance consists of 
patching in small units. There is not a little economic falsehood 
in applying too literally the "stitch in time" policy. Unit costs, 
and nothing but unit costs, will show to what extent it is economic 
to use a parole system of repairing. 

To unit costs we must also look for the answer to the question 

whether day labor or contract labor is more economic. Practically 

all the recorded unit costs relating to road construction indicate 

that contract work is cheaper than day labor work. The a priori 

reasons for this are numerous; but since there are not a few men 

I who believe they can "save the contractor's profit" simple justice 

I demands that they prove it by recording and publishiug the unit 

I costs that occur when they attempt to do so. 

In conclusion the writer would repeat the suggestion that the 
accounting methods of railways and other public utilities be thor- 
oughly studied by those who are in charge of highway conatrucUon 
and maintenance. 

It is not sufficient merely to know the principles of double entry 
book-keeping as it is commonly applied in business enterprises. 
Public utility accounting is a special science that involves many 
departures from the ancient art of book-keeping from which it has 
evolved. 
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The Chairman: This session is going to come to a dose. The 
next is the Economics Session. Upon tUs question I believe in the 
principles of equality and the right of the people to rule. That 
was established in the beginning of this government, as you all 
remember, when our forefathers, under the leadership of JdBTerson, 
said, ''We hold these truths to be self-evident, that all men are 
created equal, that they are endowed by their creator with certain 
inalienable rights; that among these are life, liberiy and the pursuit 
of happiness. That, to secure these rights, governments were insti- 
tuted among men, deriving their just powers from the consent of 
the governed;" and upon this qu^ion of roads, fe will have the 
kind of roads that the people of this government want in every part 
of this Union, in every township and county of it. Now, we are 
going to have what the people want. I take pleasure in introducing 
to you Dr. Joseph Hyde Pratt, who will now preside over the eco- 
nomics session. 



ECONOMICS SESSION 

Under AnsPiCEa of American Highway Association 
Dr. Jos. Htdb Pratt in the chair. 

The Chairman: I will ask the session of economics to come to 
order. We will take up at this session perhaps the most important 
phase of the road problem— the administration of road funds. No 
matter how much money you have rabed with which to construct 
roads, or how you have raised it, if it is not expended in building 
good roads, and expended economically, you have lost out on the 
road problem. It is absolutely essential, in carrying out the expendi- 
ture of any money, whether raised by direct tax or bond issue, that 
that money be expended under the supervision of a man who knows 
how, i.e., the road engineer. He should be given such authority 
over the unit of his jurisdiction, whether it be a township, county 
or State as will enable him to expend the road money to the best 
advantage with regard to location, construction and maintenance 
of the public roads of the community for which be is working. Your 
road commission may decide what roads are to be built first, what 
places are to be connected; but the location, the method of con- 
struction and the maintenance should be left to the engineer who 
has been employed to take charge of the road work of the State or 
county; and, if he is not capable of doing that, he should get out 
and you should employ an efficient man. If we carry out that 
plan and do put in charge of our road work the man who knows how, 
we will be able to get out of every dollar appropriated a dollar's 
worth of good roads. 

Now, in order that our engineer shall be able to carry out and 
do hia work to the best advantage, he has got to have under him 
in the State or in the county as the case may be an organization that 
he knows will carry out his instructions in regard to the road work. 
I believe in deciding upon what character of road to build; whether 
concrete or vitrified brick; tar or asphalt macadam; sand-clay or 
gravel, should be determined by the amount of traffic that is to go 
over that particular road, which of course will determine the amount 
of money needed to construct that particular road. I do not believe 
that any community should incur debt to build the finest kind of 
concrete or asphalt or vitrified brick road when the traffic over that 
particular road does not demand such surfacing material and a sand- 
day or gravel road surface would serve the traffic that goes over it 
just as well. 

There is one thing in connection with road work that we should 

always keep in nund, and that is that no road, however well it may 
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be coDBtmcted, or the eurfacmg material may be, \b a permanent 
road, i.e., it ia going to constantly need repairs and in your organi- 
zation, in your plans for your public road work, you should always 
arrange to have a sufScient fund at alt timeE ready with which to 
maintain the road you have built. It is part of the work of 
engineer in making his organization to work out a plan for 
maintenance of the road as well as for its construction. 

There is one part of a pubbe road that we might call ptermanent. 
or at least it should be permanent, and that is the location. This 
is especially so as to sections of this country that are being built 
up. When the road is once located, if it is located by a competent 
engineer — a man who knows how— you have it in a permanent place 
and there should be no question about re-locating that particular 
road. Then, when you come to surface that road, if the traffic at 
s particular time simply demands a sand-clay or gravel surface put 
it on; and, later, in fifteen, twenty or thirty years, say, if the traffic 
becomes so great as to require some other surfacing material, such 
ae tar or asphalt macadam or concrete or vitrified brick, you have 
a foundation for the new surface in that you have a good location 
and grade; and you will have, on account of increased traflSc, accumu- 
lated wealth sufficient to give the money or the revenue with which 
to put on the different surfaces required by the increased traffic. 
The location, therefore, is the only part of the road that we can call 
permanent, and we should see to it that in all road work location be 
made as permanent as it is possible to do it with scientific skill and 
intelligence. I believe you will agree with me that the subject 
now under discussion in tlus session of Economics of Road Worlc 
is as important as any that we have taken up. 

We have not a long program today, and I would like to ask Mr. 
Shirley, of Maryland, if he is in the audience, to come on the plat- 
form, and Mr. Wilson, if he is here, and also Mr. Atkinson, if he is 
here, to come on the platform. I have a copy of Mr. Shirley's 
paper, the title of which is "Systematizing the Purchase of R(Mid 
Materials and Equipment." This paper has been printed, and as 
Mr. Shirley, apparently, is not here, the paper will not be read except 
by title, but it will be open for discussion by any of you who want 
to take part in discussing this subject. In order to start that dis- 
cussion, there is just one word I would like to say in regard to this 
paper, and that is that I am heartily in accord with practically all 
that Mr. Shirley has stated in his paper in regard to systematizing 
the purchase of road materials and equipment. I want to cany 
that thought into what I said before regarding the engineer. I 
believe that the road engineer, who is in charge of road work in tlie 
State or county, should Sso have direct superviaon of the purchase 
of all equipment and materials to be used in connection with the 
road work under his supervision. I don't care what character of 
men compose your coimty or road commission, who have charge 
tA the road work and to whom the engineer is responsible, there la 
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no man on any such commission who knows what you need for your 
road work as well as your engineer who is in direct touch with every 
fiii^le phase of the road work. I am going to illustrate by one 
thing that happened in my own State, in a county where the county 
was a unit in road work and had their own engineer. The commis- 
sioners, who had charge of the road work and employed the engineer, 
did give him the authority over all the road work except at the start 
in regard to the purchase of supplies, materials and equipment. 
He insisted that tiie cost of all materials and supplies used upon 
the road work were items of cost that had to be estimated in aver- 
age cost per mile of his work and he must know what was being 
ordered and what was being paid for the materials ordered. He 
insisted that he must have that authority or else he would not hold 
the position. They gave it to him and the first bill that he went 
over he saved that county his first year's salary. Now you can 
imagine what they were going to pay for the materials ordered. I 
may say that county had a bond issue of 8400,000 to spend on its 
roads and were buying equipment commensurate with that bond 
issue. 

SYSTEMATIZING THE PURCHASE OF ROAD 
MATERIALS AND EQUIPMENT 



Bt Henry G. Shirley 
Chief Engineer, Slate Roads Commission c 



Maryland 



The great increase in road construction, and the large amount being 
expended by many States and cities for material and equipment , makes 
the systematizing of all purchasing a necessity. All materials and 
equipment should be purchased by asking for bids and awarding the 
contract to the lowest responsible bidder. A purchasing agent should 
have full charge of the purchasing department, and should make all 

Surchases. The system used by the State roads commission of 
laryland, and inaugurated in July, 1912, under the present purchas- 
ing agent, is as follows: 

1, A requisition is made out in duplicate (see form on p. 221) by a 
resident engineer, superintendent, or a head of a department. The 
duphcate is retained by the maker for his files, and the original is sent 
to the chief engineer, who examines and approves the requisition, or 
strikes out such items as he thinks unnecessary. The requisition is 
then submitted to the chairman of the commission for hia approval, 
and then to the purchasing agent for hia signature. 

2. After the purchasing agent has signed the requisition, he immedi- 
ate^ gets in touch with the material or machinery people, (as the case 
may be), and requests that bids he submitted by a certain specified 
time. 
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The requisition shows whether the material or equipment ii 
used by the construction or maintenance departments; the contract 
number of the work on which such material or equipment is to be used; 
the person or persons, name or names to whom the article or articles are 
to be shipped, as well as the railroad station, section of road on which 
same will be used, and the name of the county in which the road is 
located. The requisition also shows the quantity or number of items 
desired, and a brief description of each. Satisfactory bids having 
been received, opened and tabulated, the contract is awarded to thi" 
lowest responsible bidder, and the order for material or equipment i| 
made out on the order blank (see p. 222}. 

On the order sheet is specified each item, the requisition i 
and to whom the material or equipment is to be shipped. The fol 
lowing printed instructions on the back of the order sheet, instruct tl 
consignee how to ship: 

1. Send all invoices to 601 Garrett Building, Baltimore, Md. 
not unduly delay ahipmentof order to complete same, but if necessary, 
forward in installments. Mail invoices with bill of lading promptly 
after each consignment. Order and requisition number must I 
marked plainly on each package and invoice. The number of i 
ages should be marked on invoice. 

2. INVOICE blanks will be mailed on application. 

3. Do not send more goods than are ordered, as they will not I 
paid for, but will be returned at the expense of the consignor. 

4. Accounts will be closed on the 25th of each month and paid on 
the first of the following month, and bills received after the 25th will 
go into next month's account, regardless of the date they may bear^ 
No drafts are authorized or paid. 

5. This commission will not be responsible for any goods shippf 
unless covered by an ofEcial order from the purchasing agent. 

6. Render monthly statements direct to purchasing agent. 

7. Orders must not be filled at an advance in price over last quota 
tion without first notifying this office and obtaining our consent. 

8. All material ordered is subject to test and inspection. If re- 
jected, it will be returned at the shipper's expense and must be re- 
placed with material which will strictly comply with our specifications. 

9. The option is reserved on my part of cancelling this order if not 
filled within 10 days from date, unless otherwise specified. 

10. Render separate bills for each order- 
Along with the order, the following three bill forms are SCTt (at 

p. 223). 

The original bill gives the order number, the requisition numb« 
the date of shipment, the name of the party to whom the shipi 
was made, the car number and initials, the name of the firm fro 
whom the articles were purchased, and the date on which the purchai 
was made. 

It is required that the name and kind of equipment purcliased, 
clearly and intelligently stated in the body of the bill, and no moof 
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RKOUISmON No.. 



ORIGINAL BEQUiainON 



.191 



STATE ROADS COMMISSION 

dbpabhibnt 

Baltimore^ Md., 

To the State Roads Commission: 

Please order the following for use in this department to be de- 

liTered to Notify 

Ship by Address 



Contract No.. 



County. 



QnantHy 



DeMriptioik of ArtlolM 



QriMfodi 01 



OrdorNo. 



Raq. No. 



(Signature). 



(Official Title). 



NOTE.— ReqaJBhioiM wiH be mado on this fonn only by hmda of Departmants, or raeh 
thay diaU dealt ~" 

CuUy and dafinhaly atated, and in oaeea where paokafetf 

the number ci artioka or pounda therein ahoold be stated. 



ahouldbeli 



deaisnate. The Quantity, qualityt value, else or pattern zeqaired 
and definitely stated, and in caeee where paokafss, kesi or caeee are ordered. 



Correct. 



ApproTed. 



Correct- 



Punkaaing At^iU 



ApproTed. 



Cki^Enffvmt 



Chairwum 



NOTB-i^ sjnifla of BaquhMop. Oieof oriiiBaI.8|KUiMh«. Indapttama. 
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State Roads Commission 

PURCHASING DEPARTMENT 



B. H. ZOUCX, 

PURCHASING AGBNT. 



THIS NUliBBR MUST BE PLAGBD 
ON BACH PACKAGE 

fUq. No 


ORDBR 



Baltimore^ Md.,- 



191 



PleiM Mnd to Tbb ComaisoK vbm Followimo MatiriAl and forward bill of same in 
aooocdanee with imtraotiou on baok of thia order, whioh moat be ftriotly oompliad with. 

See Notice on Back; which please read carefully. 



AboTe Material is purchased f . o. b. 

Freight must be prepaid on all orders sliipped. 

Sliipto 



i^niark State Roade CommlMlon 



Care of 



J 



If you oannot fill thle order by date 
named, i^eaae advlee me at onoe. 

F. H. ZOUGK, 

Purohaelng Afeat. 
Per _ 



NOTB— Feu ■liiille of Order Blank. Slae of orlflnal, 8| z U Inohta. In daiiUoate. 
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(ORIGINAL) 



DEPT. No. 



STATE ROADS COMMISSION 



Order No Raq. No. 

Dttte Shipped 

Shipped to 



Bought of 



.191 



AddieM 
Cer No. Inlttel (Street end Number) 



Nonce— All BiUi efelnet thie Gommiedoii for luppllei ordered by the Purcheiinc 
AcBDt mint be mede out upon theee focme, and bbmt to PuwauKMO AoairT'e Omcc, 
Beltimoie, Md.. with Bill of Ledlng. 



STATE NAIfB AND KIND OF MATERIAL GLBARLY AND INTBLUGIBLY. 



Cheeked: 
Puroheaiiig Dept. by 

I hereby cortlfy thet the 
eboTe gooda ivere purohaeed 
upon approved requialtiona 
and that the aooount la oor- 
raot< 



Purohaainc Acent. 



Dept. Reeelvlnc by 

I certify that the above 

auppUei mn lecaived 

19 , quantitifle, 

quality and weighta oorraot. 



Aud. Diebunementa, by 
CoBBBor, Cbabqb to 



NOTE— ni»«iml]e of Invoice Blank. Slea of original, 7} z 8| inohaa. In tripUoate. 
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will be paid out for material or equipment purchased, unless the bill 
is made out in triplicate by the consignor, on the forms furnished by 
the purchasing agent. When these forms have been properly filled 
out, the origimd is forwarded to the purchadng agent, together with 
the bill of lading. The duplicate and triplicate bUls are sent by the 
consignor to the person for whom the material or equipment has been 
purchased, who signs the duplicate copy, thus showing that the arti- 
cles named on the bill, were received, and the date on which they were 
received. He then, at once, forwards the duplicate bill to the head of 
the department, keeping the triplicate bill for his own files. Likewise, 
the purchasing agent forwards the original bill to the head of the de- 
partment, who certifies that the supplies were received on a certain 
date, and that the quantities, quality, and weights are as ordered. 
The original bill is then returned to the purchasing agent, who certi- 
fies that the articles shown on the bill were purchased under an ap- 
proved requisition, and that the account is correct. The bill is then 
sent to the auditing department for disbursement, after the name of 
the county, the contract number, and the item number to which it is 
to be charged, has been placed on it. 

The system is very simple, as the requisitions, orders, and bills 
are all printed with the proper headings and directions, and it is only 
necessary, therefore, to fill out the blanks with the proper dates, 
nimibers, items, etc., thus giving the minimum amount of labor for 
making up the order and bills. 

Too much stress cannot be placed on the great importance of sys- 
tematically purchasing materials, and equipment, and this can only be 
done by having an experienced purchasing agent, who will keep in 
close touch with the market, and who knows from whom the most 
advantageous piu*chases can be made. 

A purchasing agent should be a man who has had experience in 
purchasing equipment and material, and of unquestionable honesty 
and integrity. Aside from the large amount saved by the systematic 
purchasing of materials and equipment by an experienced purchasing 
agent, the cash discounts for cash payments made within ten days, 
idlowed on many bills, will pay the expenses and salary of the pur- 
chasing agent and his department. 

The Chairman: The paper of Mr. Shirley is now open for dis- 
cussion. If there is no discussion of Mr. Shirley's paper, I will call 
upon the next speaker who will discuss the subject of "The Labor 
IVoblon in Road Construction." I take pleasure in introducing to 
you Captain P. St. J. Wilson, State highway commissioner of the 
State of \njrginia. 
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THE LABOR PROBLEM IN ROAD CONSTRUCTION 

By p. St. J. Wilson 
State Highieay Commissioner of Virginia 

Most of the problems in connection with labor in road work are 
identical with those in other similar work, and are familiar to all 
who are accuatomed to handUng labor. I therefore feel that I can 
be of little service ia laying before you my troubles in this connection, 
having only a partial suggestion as to the remedy. 

Road work, in order to get the best results, requires a certain 
amount of skilled labor, and also a certain amount of skill in all the 
labor used. The men who cut the ditches, shape the road bed and 
do almost any other work, can materially aid the progress by doing 
skillfully the work to which they are assigned. The real labor prob- 
lem, aa I have found it, is to secure regularly the amount of skilled 
and common labor necessary to carry on the work economically. 
My case is probably an extreme one. In Virginia most of our work 
has been remote from the cities, in sparsely settled communities, 
where they are few laborers without more or less regular employment; 
yet the work is so scattered that many of the pieces are too small to 
justify importing laborers from any considerable distance and mak- 
ing provision for their maint«nance. We have therefore been com- 
pelled to rely largely on local labor, and are often seriously handicapped. 
Not infrequently has it happened that we have been compelled to 
shut down work for a month or more during the best road building 
season, while the labor went to harvest the crops in the neighborhood. 
When you are told that our joint State and county fund in a few coun- 
ties is as small as 31200 per year (ranging from this up to about 
$20,000), it may readily be seen how little work can done in some 
places. In a number of instances, where the amount of work was 
sufficient to justify the importation of labor, parties in the neighbor- 
hood, even farmers interested in the road, have taken the labor away 
by offering higher wages than we were justified in meeting, consider- 
ing the price of labor locally and generally throughout the State. 
With us there are few contractors equipped for road work, and 
although we always advertise for bids on our work, we often have no 
bids at all, and still more frequently, the bids are so high that we are 
forced to reject them, and the consequence is that much work is 
done directly by the commission. During last August one hundred 
and thirty pieces of work were under way at the same time, scat- 
tered over sixty counties, and only twenty-eight of this number were 
under contract. To supply the necessary number of competent fore- 
men and operatives, as well as laborers for these various pieces of 
work, has been probably the moat difficult task we have had to 
contend with. On account of the small amount of funds available, 
many of the jobs last only a few months, the majority not continu- 
ing through the usual outdoor working season, which in our State 



226 A.UERICAN ROAD CONORBB8 

is from eight to ten months, and but few of them last throughout tl 
year. Where the work is of short duration, we, of course, ao far aa 
practicable use one organization on two or more pieces of construc- 
tion, but notwithatanding this, we are forced to the necessity to a 
certain extent of reoi^anizing our forces each year. We endeavor, 
as far as possible, by transferring the best men to the longest jobs, 
to keep a nucleus of foremen and operators from year to year. Some- 
times, where it is practicable, we use the county superintendents or 
foremen in our State work, but it is generally the case that these 
men are occupied with the county work at the time we could use 
them. 

As to the common labor, we have found it necessary to practically 
build up a new force aimually in each county, though we frequently 
get back some of the local men we have used the year before, 

This is, in brief, the labor situation as we have it in Virginia today, 
and there are doubtless other States contending with more or leea 
similar conditions. The solution of the problem has not been reached 
fully by us. As to what we may call the skilled labor, time has 
helped us much and we have a certain number of trained foremen 
and operatives which is increasing from year to year and which 
will in time, I hope, be sufficient to meet the demand, notwithstaad- 
ing the fact that we lose some of them every year on account of the 
irregularity of the work. But I must e^qireas the hope that in what 
has proven bo far our nearest solution of the common labor prob- 
lem, we shall never have enough men to supply our demand. Other- 
wise there must be a great increase in crime. So far as they ore 
available, the convict practically solves the problem for us— with 
them we have no pay day drunks, no strikes, except now and then 
an escape, and many of the irregularities connected with the attend- 
ance of the free labor are avoided. 

There are at work on the roads of Virginia about fifteen hun- 
dred convicts. They are divided into forces v&rsdng in numbers 
from forty to seventy-five, according to the class of work they an 
engaged in. Altogether, there are twenty-seven of these forces, 
each in a different county. While we may have some labor prob- 
lems with these, the chief one is eliminated on the work on which 
the convicts are placed, viz: that of keeping a sufficient amount of 
labor. We are better able to keep good foremen on these jobs also 
because they are kept going all the year round. While as a matter 
of economy we have to close down free labor work during the severe 
weather of winter, we find it economical to keep the convict work 
going on continuously, as the men have to be cared for whether at 
work or not. Certain classes of work can be found to be done in 
winter, such as quarrying and heavy rock grading in mountainous 
sections of the State and in the lower sections where no stone is 
available, the climate is milder and sufficient work can be done to 
justify the additional outlay for working when both men and t 
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have to be cared for in any event. In January of this year 72 per 
cent of possible working days was made, while in July 90 per cent 
WES made. These percentages are based on an eight-hour day in 
January and ten-hour day in July. Among the convicts we not in- 
frequently find men capable of running Bteam rollers, engines, drills, 
, and a large percentage are made trusties and used as team- 
atera, messengers, etc. The average cost of the convict labor per 
ten-hour working day for the past three years has beea 52 cents, 
ss compared with wages ranging from 11.25 to $1.50 for free com- 
mon labor. To offset this diwrepancy in cost to some extent, there 
are some disadvantages in working convicts, the chief one of which 

the necessity of keeping them always immediately under the 
eye of the guard, thereby in a measure crippling their usefulness; 
sometimes, too, partially crippled men or seim-invalids are sen- 
tenced to the roads, which reduces the general efficiency of the 
force. Notwithstanding these handicaps, however, these forfr* 
men and contractors who have worked convicts under our system 
very generally express s preference for them over free labor, and 
I am satisfied they are fully 90 per cent as efficient as the average 
faired labor. Recently we have had voluntary applications from 
three contractors for convict labor to be furnished to them and 
charged on their estimates at tl per day per man, which is the 
established rat« when this labor is used by contractors. All felony 
convicts^, not considered too dangerous, and all inmates of the jails 
are subject to duty in the State convict road force. This force is 
fed, clothed, guarded and transported at State ejqiense and is furn- 
ished to the counties on the requisition of the State highway com- 
missioner as one form of State aid, and is worked under the super- 
vision and direction of the highway commissioner. Under our 
statutes the convicts are at all times, whether working for contrac- 
tors or otherwise, under the supervision and control of the State 
prison authorities, which insures the proper food and treatment and 
eliminates the possibiUties of the many cruelties which have been re- 
ported in connection with prison contracts in the past. The men 
are worked in the open, well fed and housed in sanitary quarters, 
with the result that they are greatly improved physically and cap- 
able of earning a living when discharged. 

After a close study of this question and seven years' experience 
in the work, I am convinced that so far as they are available, the 
use of convicts in road work under conditions as we have them 
in Virginia solves the problem of labor in road construction and 
also goes far towards solving the problem of what to do with our 
convicts. 

The Chaibman: The discussion of this subject will be contmued 
by Mr. W- E. Atkinson, State highway engineer of Louisiana. I 
take pleasure in introducing Mr. Atkinson to you. 



228 AMERICAN ROAD CONGRESS 

LOUISIANA HIGHWAYS 

By W. E- Atkinson 

Stale Highway Engineer 

There has been a general awakening in Louiaiana to thaj 
sity of better roads. Whether this awakening is due to the cod 
use of motor vehicles, to the spirit of progresaiveness which is now 
sweeping through the State, or to the special activity of the State 
through its highway department, it is hard to say; but the awaken- 
ing has taken place and may be the result of a combination of all 
these causes. 

Nearly every pariah in the State has voted a special tax for high- 
way improvement or is about to do so, and twenty-one parishes 
have applied to the State for aid out of the revenues of 1913. Ap- 
portionments have been made to thirteen of these parishes and the 
department hopes to be able to make apportionments to the others in 
the near future. The apportionments already made embrace the 
construction of about 215 miles of highways, to coat approximately 
one-half million dollars. From January 1, 1913, to September 1, 
1913, the department has completed four highways, representing a 
mileage of 108 miles. There are at this time four highways under 
construction, aggregating a mileage of about 95 miles. 

The act creating the highway department is considered to be a 
model of State road laws. It not only creates the department, 
but provides the department with funds with which to operate and 
with which to lend State-aid, and bestows upon the department such 
powers and privileges as render the whole system most effective. 

These general remarks are made simply to give you an idea of 
the volume of work being accomplished on the highways of Louisiana 
and the keen interest taken in this subject. As requested by this 
Congress, I will now endeavor to tell you in detail concerning con- 
vict labor as applied to highway construction in Louisiana and you 
may draw your own conclusions as to its efficiency. 

One of the most effective and interesting features of the act creat- 
ing this department is the use of State convicts. With us, the,,, 
greater part of the State convicts are negroes, who, when propi 
controlled, make very good laborers. They are treated with ev( 
consideration, well fed, clothed and groomed, and are made to k« 
regular hours and to observe all hygienic laws and regulations. 

The penitentiary laws of this State are the best of their kind, 
and permit the use of convicts on the levees and the loads, but 
always under the care and supervision of the board of control, a 
State institution. Those not necessary on the farms and plani 
tious o'wned by the State and operated by the board of control, 
sent to work on the public levees and roads. While at work on 
levees, they earn revenues for the board of control, as the work 
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done under contract at an agreed price per cubic yard. However, 
they earn absolutely nothing for the board of control when at work 
upon the roads. The entire expense of their maintenance, while road 
building, is paid by the parish employing them. With the gratis aerv- 
ices of the engineering corps of the highway department, the par- 
ishes have an excellent form of State-aid in addition to that secured 
in a monetary way. 

The floods of the last two years caused much damage to the 1600 
miles of levees in Louisiana and in consequence, the State found 
it necessary to withdraw all convicts employed on the highways, in 
order that the levees could fie made safe as soon as possible. Now 
that this work is completed, I do not think that it will be long before 
the State highway department will be permitted to use a large force 
of convicts for highway construction. 

About 175 miles of highways have been constructed with con- 
vict labor in Louisiana; most all of the roads so constructed were of 
the improved earth and sand-clay type. While constructing these 
roads, it was necessary to move camp frequently and the loss of time 
occasioned thereby, together with other expenses in connection, made 
the cost of construction just that much more. However, the saving 
effected by employing convicts as compared to similar work let 
by contract, is fully 40 per cent and in some instances 50 i>er cent, 
and I am of the opinion that a greater saving could be effected in 
constructing highways of a more permanent nature, which would 
not require the moving of camp so frequently. 

In addition to the cost of maintenance of the convicts, the prin- 
cipal items of expense in operating a convict camp are the salaries 
of captains, foremen and guards, which are paid monthly, as follows: 
captains, $75; foremen, $40; guards, 830. 

The following figures are taken from the official records of the 
board of control. State penitentiary: 

Avtrage number of coniricts employed on public highways 1 909— 71 .S 

Cost of maintenance, per man per year S68.83 

Coat ot operating, per man per year 82. 4G 

Coat of general expense, per man per year 16.61 

Total coat $188.18 

Average num6cf of coneicti employed on public highvmya 1910—147.3 

Cost of maintenanoe, per man per year S68.82 

Cost of operating, per man per year 86.71 

Cost of general expense, per man per year 16.01 

Total coet $172.44 

ABsrage number of eonnett eimployed on ptiblie hif/hioaya I9II — IfO.O 

Coat of maintenanee, per man per year 163.70 

Cost of operating, per man per year 00. S5 

Coet of geoeral expense, per man per year 16. 2S 

Total coat 1170.80 
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With proper handling and with the cooperation of the board 
of control of the State penitentiary, there is no doubt in my mind that 
convict labor, properly organized and equipped, will prove efficient 
and economical, as has already been demonstrated in my State. Of 
course, I am speaking of conditions as they exist in my State, and 
I am not prepared to say whether this class of labor would prove 
profitable or economical in other States. 

I know from actual results obtained that our department would 
be able to double the mileage of State highways constructed if 
we were to use convicts exclusively. Believing that the State would 
receive indirectly greater benefits and value from roads, I would, if 
this matter was left to me to decide, place every able-bodied male 
convict to work on the public roads, until the proposed system, em- 
bracing the construction of 4500 miles of State highways now con- 
templated by the highway department, is completed. 

If the convicts were available, and with proper organization 
and equipment, I believe that 70 per cent of the parishes would avail 
and tax themselves to maintain a camp of fifty men each, until the 
roads in their respective parishes were built. 

FORCE ACCOUNT LABOR AND CONTRACT LABOR 

Now, as to force account labor and contract labor, and to state 
which is the better, is, in my opinion, a very difficult question to 
decide. My experience with both methods has taught me to judge 
each project on its own individual merits, taking into consideration 
the character, extent and available equipment tha.t could be used in 
its construction. 

Both force account and contract labor have their advantages and 
disadvantages, and the question of deciding which is the most eco- 
noinical and practical, should, as a general rule, be determined by the 
engineer in charge. 

Work performed under force account oftentimes results in the 
better and more permanent construction and at a less cost than under 
contract, and again, in some instances, resulting in more expensive 
construction, yet invariably as good or better and more permanent 
than that done under contract. Better work because you are not 
restricted as a contractor would be to the specifications, but would 
if you so desired, do extra work and add extra or better material as 
the conditions require. While emplo3ring force account labor, the 
.question of using inferior materials, the desire to rush the work to 
completion and not giving the proper attention as to workmanship, 
is almost eliminated. 

If the contractor and his equipment are employed under force 
account, he would not have any motive for substituting inferior 
material or workmanship, so long as he is getting paid for services 
rendered. Again, if a contract is taken at a low figure and the con- 
tractor sees that he is going to lose money on the job, you will in- 
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or less trouble in having the work done according 
lecifiwitioas. Yet, on the other hand, if the work is 
force account with poor or inadequate equipment 
.1 labor and the work to be done is not sufficient in 
the purchase of additional equipment or justify the 
blishing the necessary discipline, then in that 
ibor is unquestionably the most economical and 

iterate that each project must be studied and de- 
or owner as to which method is the more suit- 
ical. 

bidding on a small project will be inclined to bid 
\me class of work than if he were bidding on a large 
itwithstandiiig the increase in the price bid, it is in 
advisable to award the contract, for the reason 
it that would be saved in employii^ force account labor 
it the delay occasioned in equipping an outfit to do 

.ting the highway department in my State is very 
jrs more or less this phase of labor and force account 
We have in my State, constructioQ work that is being 
lader free labor, parish prison labor, force account labor, 
All free and force account labor is classified; that 
<iUed labor on work requiring such and common labor on 
kg this kind, and so on. The State owns a road outfit, 
teams, wheelers, scrapers, road machines, tractioD en- 
cars, etc.; in connection with this outfit, we are em- 
'«amB, giving us a larger equipment, 
ih of Sabine, where the State's outfit and force account 
peration, we have a road that is bdng constructed 
% also, this work being of the same character and 
•> same in extent. The r^d that we are building under 
, free labor and parish prisoners is bong oonatnicted 
in the other road of tiie same character under contract. 
' to these two roads, we are having oonstructed in the 
Another road some eleven miles long, under force ac- 
'labor. We have employed a road gprading outfit, pay- 
tor so much per day for bis teams and labor, but be- 
with the construction of tills road under this mei^od, 
advertised for hids for the work to be done under cod- 
e bid on this \^'ork was 32 cents per cubic yard. 'Hiis 
higli, and out of line, the Department rejected all 
ded under free labor and force account, feeling con- 
work — includiog reinforced concrete bridges and 
'>e done sit less cost than the price bid. 
'. free labor and force account labor creates more 
tment and more worry and also makes it necessary 
^neer aeustants, time-keepers and superintendents. 
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The department places on each job an engineer as^tont and any oth( 
necessary assistants that may be required, and he b looked to for re- " 
suits; he in turn looks to the foreman. If the foreman does not 
deliver the goods, "Out he goes." So far, however, we have had very 
little trouble with foremen and superintendents, as all of our work has 
progressed satisfactorily under this method. 

The highway department of Loubiana was formally organized 
February 1, 1911, and although we have studied and solved many 
problems relative to highway construction, there atiU remains a num-H 
ber which will require more time and study for us to arrive at a satift; 
factory solution. 

In conclusion, I will state that force account labor and contrac 
labor are both good and it is a question of judgment as to whidl 
should be employed. You will note, gentlemen, that we in Louis' 
are using both. 

Thb Chaiiuun: The subject is now open for general discussioi 

Me. W. p. Eirick: There are just a few of us here and we a 
here because we are interested. If you will permit me, I wouU" 
like first to ejqjlain why I am here so that you may know that I 
am interested and that I know what I am talking about. I was 
county commissioner in Cuyahoga County, of which Cleveland ia 
the county seat, for eight years. During my term of office, almoet 
all of the brick roads in Cleveland were built. I am not going into 
a discussion as to which is the best kind of pavement; that is for 
you to consider and determine yourselves. I do not care whether 
it is a gravel road, a macadam road, a bitulithic road, a concrete 
road, an asphalt road, or a brick roEtd — what you are interested in is 
good roads and everyone of them ia good, but some are adapted for 
a better purpose than others. Now we are discussmg economics. 
I say that the question of economics comes in at tlus point — if you 
build a good road, Do you get your money back? That is the ques- 
tion of economics. I do not think the question of economics is, 
Is the money well spent? That is a question for you as taxpayers 
to demand of your elected officials. The question of graft in public 
improvements should be set aside, and if it is not set aside, it is your 
fault as taxpayers. You should elect, as officials, men who trat^act 
your business honestly and give you a hundred cents on the dollar 
for every dollar they spend for you; so the question of eeonomios 
comes back^not what are you going to do about pavements? If 
you pave roads, Do you get your money back? That is the econom- 
ical question. It is the question that comes up before the people of 
every State on every bond issue. What do we do in our county? 
When I was commissioner in 1904, Cuyahoga County had a tax 
valuation of $240,000,000; it has got a tax valuation now of $1,000,- 
000,000, not caused by good roads entirely, don't misunderstand 
me, but on that account also. Cleveland has grown rapidly nnd 
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the suburbs have also grown; it has grown out in tlie country, but 
what do we do about pavements and the absence of it? 1 am not 
here to argue for a brick pavement because we put brick pavements 
in. You may like macadam pavements or a concrete pavement, 
it may be more adaptable for your particular purpose or location, 
but the question involved is. Do you get your money back? as I 
eaid before, and I will show you how you get it batk. "Back to 
the farm" is the slogan. The rich man in the city says "I will go 
out in the country and buy a farm and live there and go home in 
an automobile;" and a man who stands on this platform and tella 
yon that an automobile is a dam^e to a good road, makes a serious 
mistake. It is the automobile owner principally who pays the high- 
est part of your taxation for good roads. He is the man that comes 
along at the crucial moment and says, if he has made some money 
in the city, "I will buy me a farm out in the country." And what 
does he do? Does be buy a farm for $50 an acre? No, he goes 
out on an improved road and takes an old piece of land that sold 
for $50 or $60 an acre and pays $300 for it and it raises the valua- 
tion out in that district, and along comes his friend and buys some 
mote of the land. That is economics in road construction. I say 
that the question at stake in your good roads convention is this. 
Do you get your money back if you spend it for road improvement? 
There is no reason in the world why your money should not be 
honestly spent, but you should nevertheless look over your tax du- 
plicates. I went into the commissioner's office as a layman. I sold 
logs for a living. I knew nothing about road improvement ; I learned 
it after I was there. My thought was, as a business man looking 
after the interests of my constituents, Can we get our money back? 
Not what kind of a road — I was not interested in that side— but, 
if we improve this road. Can we get our money back? And I said 
to this man — and there was an engineer from that county who spoke 
to you today. Give us the road that we need, that is the point 
involved. Somewhere in the State you want a water bound mac- 
adam and should have it, Somewhere in the United States you 
want a gravel road and should have it. Somewhere else you want 
an asphalt pavement and should have it; different conditions merit 
different kinds of pavement, but the serious thought should always 
be. Do we get our money back? I can take you to Cuyahoga 
County and show you from the tax dupUcates while I was commis- 
uoner there for eight years — and I am only out of office two months 
to go into business — we can show you that we got our money back 
tenfold before the ten years expired that they paid for these improve- 
ments, the tax increase, together with the levy, brought back more 
than the county put in the road. That is my idea of economics in 
rood construction. 

Mh. Ltman: I just want to ask a question, how they take care 
of those prisoners in the State of Ut^? We use prison labor on 
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the roads, but our camp equipment is bo expensive that I don't a 
how we could move as frequently as these people seem to move, 
and I would like to know how they take care of those prisoners, what 
kind of camp they have? 

Mr. Atkinson: We have small houses or cages built on four or 
eight wheel log wagons and we also have cheaply constructed stock- 
ades built of rough lumber and logs. The prisoners are also guarded 
at night. The small houses or cages and the stockades are provided 
with ample openings and are screened bo as to afford plenty of venti- 
lation and be free from flies, gnats and mosquitoes. Theworkthat 
has been performed under the convict system has been principally 
improved earth highways. This requires the movement of camp 
more or less frequently, thereby increasing the cost per cubic yard 
in grading above what it might cost if the work was of a more per- 
manent nature and the yardage greater, thereby not requiring the 
movement of camp so frequently. 

Mr. Smith (of New Jersey): Do you use the guards to any 
great extent or merely as a matter of form? 

Mr. Atkinson: Yes sir, re have guards and we have to be on 
the alert at all times. We have trusties among the convicts used, 
as teamsters and drivers in haulitxg gravel and material; they 
also used around the camp as "flunkies" and cooks. 

Mr. SmTH (of New Jersey): About what percentage do 
lose in the way of runaways? 

Mr. Atkinson: Why, we lose one occasionally, but the 
centage is very small, I would judge about 5 per cent. 

Mr. Suith (of New Jersey): fn some places they are dropping 
the striped suits altogether and putting the convicts "on trust." 
In the South we had to use the guards because the State law cfon- 
pelled it, but in Colorado they even take th«r stripes off and put 
them entirely on honor, except in a few particular cases. 

Mr. Atkinson: Meet of our prisoners are negroes and it ia ^wo- 
lutely necessary to have someone to watch them. It is true that 
we have a few trusties among them, but as a whole, if they are not 
guarded, they will run away. 

The Chairman: I ought say that in Colorado, they have, of 
course, been selecting the convicts that they put on the public road. 
They allow them a certain number of days — commute their sentenoe 
so much per month according to the work they do and work them 
without stripes and without guards. They now have certain con- 
victs that are trying to become available for work in these oonvi 
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camps. In a talk with the superintendent at Cafion City, who has 
charge of the convict camps, I was told that they have had six or 
eight men try to escape but only one or two ever succeeded- Four 
of them came back of their own accord, and in the end they got all 
the men back. If a mun attempts to escape, he is taken away from 
the camp and put back in the penitentiary and all the time that 
has accimiulated toward reducing bis sentence is taken away; and 
he has to serve out his full sentence. Now, if we should try to 
inaugurate any such plan in the South, we would have to dothe 
Bsme thing, pick out at first a certain number of the convicts, and 
try it with them and let the others see the advantages that the man 
who is trusted and put on his honor derives over those who cannot 
be trusted, and I believe in the end that we can work a large or 
fairly large number of the convicts in the South in the same way, 
I might answer your question regarding how we take care of the 
convicts by mentioning what we have in North Carolina at one of 
our camps what I call a temporary camp. The camp is located on 
the section of road to be worked. 

This camp, which is located near Bat Cave on the Bank of Broad 
River, Henderson County, consists of a bunk house, or, as it is some- 
times called, a "Cell house" 3U by 60 feet, in the center of which is 
a double deck platform called the cell, upon which are arranged the 
beds of the convicts. There is a clear space of 12 feet between each 
end of the building and double platform, and 6 or 8 feet clear between 
the cell and the side walls. The space between the two platforms 
is approximately 5 feet. Each man is allowed a single mattress, 
so that he has plenty of room for sleeping purposes. Four chains 
run the length of the platform cell: one each side for the lower tier 
and one each side for the upper tier. To these ciiains the convict is 
fastened by a hght weight ankle chain at night. This is so arranged 
that there is little or no weight on the ankle and he can turn in any 
position he wishes while sleeping. The construction of such a bunk 
house depends on the time of the year and length of time it is to be 
occupied; but it is always built so that there is a plenty of air circu- 
lating through the building and that it may be kept warm and 
comfortable in cold weather. Guards are on duty in this building 
at night, one at each end. 

Near to this building b the dinuag hall, kitchen and store house. 
Surrounding these two buildings and enclosing an area of about 
one-fifth of an acre is a six-etrand barbed wire fence. Just outside 
of this fence at opposite comers armed guards are stationed during 
the day. At night the only guards are within the bunk house. The 
sleeping houses for the superintendent, steward and guards are a 
little distant from the enclosed area. The food suppUed to the 
prisoners is the same quality as that supplied the guards and the 
steward. It is necessary that pure, wholesome food; clean and well- 
cooked should be furnished to prisoners, and that is what this camp 
tries to do. 
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Id a camp of this sort, the men have free run of the building and 
of the area within the fence during the daytime. We give our men 
at the present time one week out of every four for good work. As 
yet we have not been able to arrange to give them any per diem for 
the work they do, but we, not only in North CaroUna, but I think 
in every State throughout the whole country, are beginning to real- 
ize that the work of a State in regard to its convicts is not simply 
to get work out of them but to make them men capable of becoming 
good citizens when their sentence is over, and that is the plan we 
are trying to work on in connection with the work of the convicta 
in North Carolina. In Virginia and in certain parts of North Caro- 
lina, we have men who formerly worked on the roads and who are 
now foremen in charge of free labor in building roads. In other 
parts of Virginia and North Carolina we have other men now em- 
ployed by farmers who watched them at work on pubbc roads and 
kept track of them when their sentence was over and who came and 
offered them positions to go with them and work on the farm because 
they knew they were good laborers. The idea is to buUd them up 
and make them men capable of becoming citizens of the community 
after their sentence has expired, and we believe that is one function 
of the State with regard to the treatment of its convicts. We believe 
that the best solution of the convict problem is to work them, where 
they are able-bodied, on the public roads. 

Mr. Smith (of New Jersey) : I bad occasion to visit a number of 
the camps in the South and talked with the men, and found that 
they feel they are being benefited morally, physically and mentally. 
Physically the convict is very much better off than in confinement 
and morally he is getting better; they are becoming good citizens, 
and more than that we are creating a nation of road builders throu^ 
these convicta, When a man comes out of jail, usually he don't 
know what to do with himself, but now he has learned a trade while 
he is doing this work and has a good trade by which he can earn 
$1.50 a day as a free laborer. Do you agree with that. Doctor? 

The Chairman; Yes, or. Is there any further <&cu8sion? 

Mr. Gash: In Illinois we have just started to use convict labor 
on the construction of the public highways. We take the men out 
and put them on their honor and they have been working now some- 
thing like a month, about forty-seven men, I believe at one place, 
and men who have been sentenced for serious crimes for a long terra 
of years have been allowed to go with wagons far away from the 
camp by themselves and the men are all put upon their honor and 
not a convict has left or attempted to leave the camp. We are 
going to estabhah other camps throughout the State, and this, of 
course, will be extremely economical labor. It will not interfere 
with other labor in the least, but will be a means of constructing good 
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roads on an economical basis. If it was not so late, I might go ahead, 
but I think we ought to adjourn, we have been here long enough. 
I thank you. 

The Chairman: I will say in regard to Illinois, I have been very 
much gratified to get the report that I did a week ago regarding 
what was being done in Blinoia, in working the State convicts on 
public roads. That is the ideal method of working convicts, putting 
the man on his honor. When I say putting him on his honor, I 
mean putting the convict on his honor. We have no guard what- 
ever, no stripes and no man with a pistol in his pocketwalking 
around among them to see that they do not escape. 

Mb. Gash: The chief thing about that is not only the getting 
of the good roads, but puttuig those men out there on their honor— 
and none have been allowed to go out except those whose sentences 
were leas than five years or whose term of sentence expires within 
five years. I think that's a mistake; some of the best men for any 
kind of work that have never committed but one crime and that 
was murder, inadvertently it might be, in the opinion of the authori- 
ties would be the very beat men to send out on this work, men who 
never would commit another crime if they were to get out of prison; 
but the chief benefit of all this thing, in addition to giving us good 
roads — that's a mere bagatelle — is that it gives to the men self- 
respect. The moment you put them out there, they have raised 
their heads and got their own self-respect, and when they leave the 
prison, they will leave there, not as criminals, because men are 
coming down there, manufacturers from Chicago and other cities, 
and saying to these men that they will give them employment when 
they get away from the prison, men that will go out on their honor 
and prove that they have some honor yet in life can get a good posi- 
tion after they come away from the prison; that is the chief benefit 
of this system to society. If you go into all the States — it will 
ultimately be the method of reforming those who are so unfortunate 
in life that they commit crimes and are sent to the various penal 
institutions of our country. I thank you. 

The Chairman: The next paper is "California's 818,000,000 
State Highway System," by Austin B. Fletcher, State Highway En- 
«Deer of California. 
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CALIFORNIA'S $18,000,000 STATE HIGHWAY SYSTEM 

By Austin B. Fletchek, M.Am.Soc.C.E. 

State Highway Engineer of California 

The sum of 818,000,000 for a State highway system seems huge, birt' 
California is a huge State. Its area is 15S,360 square miles, and from 
the Oregon State line on the north to the Mexican border on tha 
south the shortest Une that can be drawn is more than 700 miles long. 

In their usual optimistic and expansive way, the people having de- 
cided in the year 1910 that they wanted a system of State highways, 
the State was bonded by a referendum vote in an amount which thejr 
thought would be enough to build a complete system, and they 
put no limit on the sum which should be expended in a single year. 
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The I^islature of 1911 passed an enabling act, and in the fall . 
that year the work was organized and placed in charge of Messrs. 
Burton A. Towne, Charles D. Blaney, and Newell D. Darlington, 
constituting the California highway commission, and the writer was 
appointed to be the highway engineer. Overseeing the work of the 
commission is an advisory board of which His Excellency, Hiram W. 
Johnson, Governor, is the head. 

The highway en^eer was made the executive officer of the CODl'^ 
mission, corresponding in his relations to the different departments of 
the commission to the general manager of a large private corporatjoa. 
Without reference to the public character of this work, the plan c^ 
dividing responsibility is along the same lines as if this commisnon 
were a private corporation engaged in the business of building roadj. 
The highway engineer has directly responsible to him the folloi 
divisions or departments of the work: 






ENOINEESINO DBPABTUSNT 



mmfM 

TIT ^ 



Which is under the working supervision of the assistant high' 
engineer. The work of this department is divided into eight subdi' 
«ons; namely, the headquarters, the division numbers, I, II, TIT, 
IV, V, VI, and VII, whicii represent the headquarters of work m the 
different parts of the state. Each one of these dlviBiona is in charge 
of a division engineer, reporting directly to the headquarters office. 

FCBCQASINO DEFARTUBNT 

Reporting directly to the highway engineer is the purchasing de- 
partment, which is in charge of all purchases, materials, equipment, 
etc., and which also has control and direction of the traffic work whea 
the department is transferring materials and equipment from one 
place to another. 
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ACCOUNTINQ DBPABTHSHT 

Reporting directly to the highway engineer la the accounting de- 
partment, which is reeponmble for the records and accounta ^ the 
commission. The work of this department is transacted chiefly in 
the headquarters office, building up from records and reports sent in 
from the divimon offices. 

nNANCB AND DIBHUBSIKG DBPABmBNT 

This department reports directly to the highway en^pneer, and is 
reqxmsible for the disbursing of all mon^s from both tlM head- 
quarters and divud<m offices. 

LEGAL DBFABTIUINT 

This department reports directly to the highway engineer, and 
bandies all matteis in which l^al rulings are involved, such as ded- 
sionB on 1^^ problems that are constantly confronting the highway 
engineer, and such matters as rights of way, condemnation suits, etc. 

Tbe following table shows, classified, the employees of the conmua- 
sioa on August 15, 1913. 



Becretary 

AsBistaot secretary 

Fint Msigtant hiuiway engineer 

Second assistant bigbway engioeeT. 

Office engineer 

Attorney 

Chief accountant 

Purchasing agent 

Geolo^t 

Division engineer 

Reaident engineer 

Assistant resident engineer 

Right oF way agent 

Accountants and clerlu 

Stenographers 

Typist 

Measenger 

Testing engineer 

Laboratory asaietant 

Asphalt inspector 

Blue printer 

Draftsmen and computers 

Chiefs of party 

Instrument men 



Teamsters 

Cooks 

TotaU 38 4S|31 l31 46(18 18 66 276 
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On day labor work 



IT 



Tn 



Superintendent 

Timekeeper 

Foreman 

Enginemen 

Carpenters 

Teamsters 

Laborers. 

Water boy 

Cooks 

Total 



2 
3 

14 
8 
6 

41 

152 

1 



2 
1 

1 
5 



2 

3 

16 

10 

6 

42 

1S7 

1 

1 



227 



10 
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LOCATING TETB ROUTES 

Eighteen million dollars did not look so large after the commission 
had made an examination into the requirements of the "State high- 
ways " act and the needs of the State, and it was soon understood that 
the sjrstem could not be so expensive as many people expected. 

The act, undoubtedly, contemplates, first, the construction of 
two main or trunk roads, one along the coast and the other traversing 
the great Sacremento and San Joaquin Valleys; and, second, that 
the county seats of such counties as lie east and west of the trunk 
lines shall be connected to the trunk lines by lateral and tributary 
highways. 

The object of the statute, in so far as the two trunk lines are con- 
cerned, is by directness to afford a means of communication so that 
the people of the north may be in touch with the people of the south 
in the shortest interval of time and space, and at the same time link- 
ing together those county seats and centers of population which can 
practicably, and without materially sacrificing directness, be so 
joined in a trunk line running north and south through the State. 

The laterals are provided for in ''State highways" act for the ex- 
press purpose of furnishing ingress and egress to and from the trunk 
lines for such county seats as can not practicably be reached by a 
direct trunk line; and that the ultimate scheme of the State highway 
system is to cover the State of Calif omia with a net work of highwa3r8 
which will compact the whole State for the purpose of intercommuni- 
cation of the residents of every part of the State, and so that no 
longer will coimties be spoken of as being ''remote or inaccessible." 

It will thus be seen that the State highway of Calif omia under the 
present legislation at least, will be but the ^eleton for the road sys- 
tem of the State, and that local county needs are to be supplied by 
county systems. 

These coimty systems are being rapidly provided for, and it is no 
exaggeration to say that before the State highway system is complete 
the counties will have provided for an expenditure of more than 
double the $18,000,000 which the State will spend. 
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length of system 

It was found that to comply with the terms of the act not less than 
2760 miles of road must be taken into the system, which mesas that 
the average cost per mile of road built must not exceed about S6500, 
including expenses of administration. Since this sum per tcule is 
nearly $5000 per mile less than some of the eastern States are paying 
for their State highways, it follows that relatively cheap roads must 
be built in some parts of the State, and that it will not be possible to 
pave the surfaces of all the roads. 

After months of study the following allotment of the fund was 
agreed upon tentatively; 

Trunk linei 

130S milee, requiring paving, at SS,620 ... $11,249,248.00 

430 miles surfaced with local materials, at t5M4 2,852,905.00 

LateraU 

785 miles at $2,881 2,261,485.00 

Already improved county roada, 190 miles, at 

Add 10 per cent for adtuuiistrBtian, surveys oad engi- 
neering 1,636,364.00 

Total bond issue 118,000,000.00 

Fortunately nearly every county in the State has agreed to build 
and pay for the bridges along the State highway routes, and to fur- 
nish without cost to the State all land needed for the locations of the 
State roads. In total such donations amount to many hundreds of 
thousands of dollars. 

Without this county aasistance and without the extremely low rate 
for the haulage of materials which the railroads have granted, the task 
of completing the system with the sum of J18,000,000 would have been 
bopelese indeed. 

TYPES OP WORK 

For a large portion of the roads the commission has adopted a 
pavement consisting of a Portland cement concrete base of a mini- 
mum thickness of 4 inches and 15 feet wide with shoulders at least 
3 feet wide on each side of the concrete. The concrete base is covered 
with a thin coating of asphaltic oil of special quality and stone screen- 
ings, forming a bituminous carpet from | to ^ inch in thickness to 
serve as a wearing surface and to protect the concrete. 

An effort is made in every instance to adjust the type of road to 
fit the needs of the traffic, and no arbitrary standard has been or is 
likely to be followed. 

While the bulk of the mileage now under contract is being built as 
described above, in the environs of San Francisco and elsewhere 
thicker bases and thicker wearing surfaces are specified. 

In every case the roads are being carefully graded and the drcun- 
age is given much study. Briefly stated, the commission has been 
guided by the following general principles : 
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1. A re-adjUBtment of the road locations or rights of way so as t 
secure proper alignment, and to obviate the necessity for traveling 
around section comers. 

2. Rights of way uniform width, preferably not less than sixty feet. 

3. Maximum gradients in the mountainous country of 7 per cent 
and minimum radii on the center lines of such roads of 50 feet, with 
all curves opened out as much as possible by flattening slopes and 
removii^ brush and such trees as interfere with the view. A clear 
sight of at least 150 feet should be secured wherever it is practicable. 

4. The construction of permanent culverts, gutters and ditches 
wherever they are needed to prevent water from standing on the 
roadsides and on grades to prevent gullying due to the water being 
carried too far in the gutter and thus accumulating in volume. 

5. The construction of bridges of a permanent character, prefera- 
bly of reinforced concrete, such bridges to be at least 21 feet wide in 
the clear, and so designed that they will carry 16 ton traction engines 
with a reasonable factor of safety. 

6. A minimum width of roadway of 16 feet, which may be travelled 
safely, such width to apply only to those places in the mountains 
where there is so much rock as to make a greater width prohibitive on 
account of its cost. An average width throughout the remainder of 
the State of 24 feet on embankments, of 21 feet in through cuts and 
22i feet where the road is part cut and part fill. 

7. A crown or crosa-cambcr varying from 1 inch to the foot where no 
surfacing is applied to less than | inch where bituminous surfaces are 
used, in all cases the crown to be the least needed to cause the water 
to run quickly from the road into the gutters. 

8. Such type of surfacing as the needs of the locality require vary- 
ing from the graded road to the highest type of asphalt paving and 
varying in width from 15 to 24 feet. 

9. The erection of guard rails at dangerous points on grades and 
on high embankments. 

10. The proper trimming of slopes along the road sides, both old 
and new, so as to prevent the unsightly gashes now so noUceable along 
the roads. Also the plantii^ of suitable trees, indigenous to the lo- 
cahty, and properly caring for them. 

11. The placing of proper permanent monuments at the time of 
construction along the roads to mark accurately the limits of the 
right of way. Also the erection and mmntenance of guide boards 
marked to show places and distances accurately. 

PAVING COSTS, ETC. ^| 

The following table shows the different kinds of paving which tliV 
commission had under contract August 1, 1913, together with the 
lengths and costs. The ^ures do not include the costs of grading, 
culverts, etc., nor do they include the expenses of administration. 
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SM,920 


11.5 


8,403 
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6,394 


19.1 


6.364 
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4,303 
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Ajphftit oa concrete base 6.6 SM,920 11.06 

Asphalt on macadam base 11.5 8,403 0.716 

Tbree~eii;hths inch surface on ooneretebaae. ... 198,1 6,394 0.712 

Bituminoua macadam 19,1 6.364 0,723 

Waterbound macadam 
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As will be noted in the foregoing table nearly 200 miles of the 
State highway is being constructed with a f-inch wearing surface 
on a concrete base. 

The specifications for this kind of work provide that the base shall 
be of a minimum thickness of 4 inches, but discretion is given to the 
highway engineer to increase the thickness of the base whenever he 
considers a greater depth of concrete to be desirable. 

A base so thin as this would not met the approval of the writer tor 
use in many parts of the country, but in the moderate climate of those 
parts of California where the work is now under way it will doubtless 
be adequate for all time. Great care is employed in securing a rigid 
sub-grade and an effort is made to secure a high grade of concrete. 

The concrete is laid without "expansion" joints, It is observed 
that at intervals of about 30 feet natural contraction cracks develop. 
These cracks are filled with heavy bituminous material as soon as they 
are wide enough to receive it. It is believed that with the thin wear- 
ing surface it is much better policy to omit the artifically made joints 
and that the road surface will be much smoother to ride upon because 
of such omission. 

Some objection has been made, chiefly by certain not disinterested 
contractors, to the thin bituminoua wearing surfaces adopted in so 
many instances by the commission. Derisively, but perhaps not 
inaptly, they have called the roads "painted concrete." 

These contractors insisted that the asphaltic surfaces should be not 
less than 2 inches in thickness, and that they should consist either of 
sheet asphalt or one of the " bitulithic "j variants. Were it considered 
desirable to adopt their suggestions, there is not money enough in the 
appropriation to complete but a small part of the system in that man- 
ner and do justice at the same time to the remainder of the State, 
and the commission has concluded to continue with the thin surface, 
renewing it so often as is necessary. The thick surfaces would coat 
more than ten times as much as the thin originally, and it seems prob- 
able that the interest on the excess cost of the thick surface over the 
cost of the thin will pay all of the cost of renewing the thin wearing 
surface as often as it needs it. 

Some of the so-called "painted concrete" has been under traffic 
about eight months, with a complete satisfaction of all requirementa. , 
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MAINTENANCB 

The ''State highways" act provides that the State highways shall 
be maintained by the State, and no provision is made for the sharing 
of the burden by the coimties. 

To provide the money for the purpose the legislature of 1913 passed 
a new law relative to the operation of automobiles, one feature of 
which sets up a system of graded fees for the annual registration of 
motor vehicles. By the first of January, 1914, when the act takes 
effect, there will be not less than 100,000 motor vehicles in opentim 
on the highways, and the total fees received will doubtless be in 
excess of $1,000,000 for the year 1914. After the expenses of the re- 
gistering department are deducted, one-half of the remainder goes to 
a fund for the maintenance of the State highways, the other half 
being appropriated for the maintenance of county roads. Thus, for 
the year 1914, it is estimated that more than $450,000 will be availa- 
ble for the upkeep of the State highways. 

PB00BE8S OF THB WORK 

At this date most of the surveying work has been accomplished on 
the trunk lines. The laterals also have received due attention, and 
within a few months all of the surveys preliminary to letting con- 
tracts will be complete. 

Nearly all of the construction now in progress has been let on the 
contract basis, but because of the failure of several of the contractors 
the commission has taken over the contracts in such cases, and tiiose 
roads are being completed by day labor. 

The writer had confidently expected that by this date more than 500 
miles of the system would be imder contract, but the financial condi- 
tions of the coimtry have prevented. The Califomia State highway 
bonds pay but 4 per cent, and they may not be sold at less than thdr 
par value. For some months the bond buyers have looked a£^ance at 
State bonds paying so little, and although the local bankers have, in 
a most public-spirited manner, subscribed for more than $2,000,000, 
the work of the commission has been handicapped seriously. The 
total amoimt of the bonds sold to date is $4,700,000. 

In any event, Califomia will have many miles of the State highway 
to show her guests who come in 1915 to the exposition at San Flran- 
cisco and San Di^o. 

DIRT ROADS AND POLITICS 

October 1, 8 p.m. 

By Charles P. Light 

I am more than glad to see all of you who are here tonight, and I 
feel that those who are not here will have missed an evening's ente^ 
tainment that they will regret. I simply want to have your attoh 
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tion for ten or fifteen minut«H while I sort of start this thing off 
and get you in a receptive frame of mind for Mr. Warren and the 
pictures that will be shown on this screen tonight, and I want 
to tallt seriously to you a little while, because this Road Congress 
that is here has met for a purpose, and I want to say to you gentle- 
men who are in this hall now and who have come here and made 
this Congress, by your presence, one of the greatest that has ever 
been held in the world's history. I want to say to you men who 
are here and who have taken part in the exhibition end of it, you 
have given to the people who have attended this Congress one of 
the greatest expositions ever given and it is worth a lot of money 
to those people who have come here who are road supervisors or city 
or county engineers or have any official position. You have a com- 
mercial interest in it, you are not giving the Congress. The Ameri- 
can Highway Association, the American Automobile Association, the 
Michigan State Good Roads Association and the two dozen other 
associations associated with them are giving the Congress, but we 
could not have the Congress without an ejchibition of machinery. 
My subject here tonight is "Earth Roods and Politics," and the 
point I want to make is the effect of partisan politics on road con- 
ditions or legislative conditions that pertain to road matters in the 
country. There is not a man in this room who has paid any atten- 
tion whatever to highway conditions in this country with reference 
to men who are employed either as State highway commissionerB, 
engineers or in any other position down the line, that has not been 
affected or who has not realized the baneful effect partisan politics 
have on various State highway departments as well as local depart- 
ments. The American Highway Association was organized three 
years ago and it had two distinctive objects in view, first to see that 
efficient men were put in charge of the expenditure of road and street 
funds, especially road funds in the country, and second, that the 
men in charge should be removed, as far as possible, from political 
influence. We are not advocating any one kind of road or any road 
from one place to another; those things will take care of themselves, 
when we realize that in this country we are wasting, through ineffi- 
cient systems in the various States and counties, about $40,000,000 
a year. In other words, we have heard a good deal of talk about 
the Lincoln Highway and the Highway from Dakota to Texas that 
Mr. Nickerson is interested in; we have heard about the Miami- 
Quebec Highway. We are wasting enough money annually in this 
countrj' through having inefficient men in charge of the work or 
by changing the various departments every now and then, to build 
the Lincoln Highway and a road half way across this country north 
and south. This matter is a great economic one and the people of 
the country are awakening to it in every State. There is more inter- 
est in it today than ever before in the country, not only in the 
United States but in Canada. Just think of it, and I am not cast- 
ing any aspersions on any man here tonight, but think of what is 
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happening in the great State of New York; they have changed the 
heads of the highway department in the State o( New York three 
times in the last four years. Thinli of it, a great State like New 
York! Colonel Sohier said last year at the American Road Congrete, 
that the most valuable thing in a highway department was tenure 
of office, that he had men in his department who had been there 
fifteen or seventeen years. You take a great railroad — George Fanell 
of the Baltimore and Ohio Railroad, is in this room, and Mr. Rich- 
ardson, of the Southern Railway; take old Tom Fitzgerald, who wis 
with the Baltimore and Ohio for forty years— why wasn't he fired 
when Grover Cleveland was elected, and why wasn't somebody else 
fired who succeeded him when McKinley was elected? It is absurd, 
it is foolish, and I don't see why the business men of the country 
will permit this thing; I don't see why they don't unite and do so 
in the near future, and stop this thing of upsetting a highway depart- 
ment simply because Teddy or Woodrow or Bill is put in. Have 
an efficient man and keep him there. We have got to take these 
things to heart and think about the cost. It is costing us a lot d 
money in the country. There are highway commisaioners today in 
this country who are good men, and I know them and some of you 
know them, and they don't know today how secure their poaitioafl 
are. It means this, that our engineering schools are turning out 
men who are not taking highway engineering seriously, because they 
have no assurance that the positions they get will be at all secure. 
I want to tell you frankly that it is hard to get today an effieient 
engineer for a State highway department; I know that, and the time 
is coming when the office of State highway engineer will be regarded 
as one of the most honorable and important of any in the Statf. 
I come from a State that I am proud of and our motto is Montani 
semper Uberi — ^the State of West Virginia — some of my people are 
here tonight, but I want to tell you frankly that in the county where 
I was bom and where my people have Uved for 170 years, the county 
changed politics and the complexion of the county court chang^ 
at the last election and the man who was county engineer was turned 
out of office today and two other men who voted the other ticket, 
were put into office. The objection was raised two years ago that 
that office was not necessarj', and now there are two men drawing 
$1900 a year, whereas that man only drew $700 a year. The man 
who was fired today ought to have been kept, because he knew about 
the roads in the county, Take Sam Rice; he has charge of the 
right of way for the Richmond, Fredericksburg and Potomac Ab- 
road, running from Washington to Richmond, and he told Mr. Page, 
the president of this Congress, and myself, two years ago, that he 
had been with the Richmond, Fredericksburg and Potomac Road 
since 1867. that's forty-eix years ago, and as we stood on the back 
end of a train going to Richmond, he said "I know every croaatie 
on this road." Of course he was valuable to them. We ought to 
take it out of politics, absolutely take it out of politics. Now, * 
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another thing, a man is never going to make a aucccBs of anything 

>T will he be succeseful in life unless he believes in what he is doing. 

I belong to a church that teaches a young man when he enters the 

Beminary, that teaches that yo<mg man this one thing the first year 

^— the man that enters the seminary to study for the ministry^ — experi- 

lental religion; in other words, our idea being that a man must 

Brst realize a thing, appreciate it himself before he can teach it to 

rthers, and as the president of that institution told me once lately, 

i man has got to bum before he can shine. You will never get any 

nore out of a thing than you put into it, don't forget that you have 

tot to put your life into this thing. A man went to a church to 

ireach for another minister one nipht and he knew the aexton well, 

old man who had lived for a long time in that community. This 

n used to live there, and after service was over, he talked to the 

extou — he had a little girl with him about eight years old, she went 

»ack to the door and was looking at a box while her father was 

alking to the sexton; finally he came to the door and Bessie was 

till looking at this box and the box had written on it "Contribu- 

ions," and she said, "I can't make that out, what does it say?" 

le said, " It means contributions." and he gave her a nickel which 

be put in the box. The sexton came out about that time and said, 

Dr. Smith, we have established a new practice in our congregation 

ince you used to be here; instead of passing the plate, which some- 

Sraes embarrasses people because they don't like the one sitting 

Kxt to them to see what they are giving, we cut out the plate and 

(t every man, as he goes out the door, drop his contribution into the 

ox and bis left hand doesn't have to know what his right hand is 

loing, and whoever preaches here gets what is in the box. I have 

^e key and will open the box and whatever is there is yours for 

treachlng tonight." And he took the key and opened the box and 

D it there was this nickel and that's all there was in the box, and his 

ittle daughter Bessie said, "Father, if you had put more in the 

XIX, you would have got more out." That is absolutely true with 

everything in life, and you men know it. Now I am just as thor- 

Rougmy convinced that the solving of the highway problems of our 

eountry is essential in order that the prophecy that is recorded in 

Amos and Isaiah— and everj' man in this room knows what Amoa 

1 am talking about and what Isaiah I am talking about, and it reads 

this way, "And they shall beat their swords into ploughshares and 

their spears into pruning hooks and they shall not learn war any 

more." What does that mean? It means the ultimate triumph of 

jAgriculture and you cannot have agriculture triumph in any country 

lUnless we have the very best transportation facilities it is possible 

[for us to have. Why, this thing of paying 23 cents a ton a mile to 

haul stuff from the farms to this country to the nearest shipping 

station and have the average length of haul 0.5 or 9.4 miles. In 

other words, when we have to put up S2.16 a ton for each ton hauled 

■on an average in this country, as against fl.74 to ship that stuff from 
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that station to New York and then to Liverpool, think how much 
we are paying for transportation over our roads. We have got to 
consider those things, we must do it, there is no escape from it. This 
Congress is going to have a great effect on the country, for this 
reason, and I want the men who are here representing the various 
trade and technical papers to hear me; there never has been a 
meeting of this kind held anywhere, where as many technical and 
trades papers and a^picultural papers are represented and where 
the results of this meeting will have the circulation among the people 
who ought to have it, that this meeting wiU have. I am not going 
to take any more of your time, because Mr. Warren is here, and I 
simply want to close by saying this — ^if you fellows have had as good 
a time at this meeting as I have had, you have had a corking good 
time. I thank you very much. 
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October 3, 10 a 



Under Auspices American Automobile Association 

George C. Diehl, Chairman 

The Chairman: Before introducing the chairman of the morninfc, 

\ there are two gentlemen here from Canada whose company and 

hospitality many of us have enjoyed, and it is desired that before 

\ they return to Canada, that they say one or two words to us regard- 

I ing a subject which they wish to bring to the attention of the con- 

f vention, and it gives me a great deal of pleasure to present, first, 

Mr. Magrath the chairman of the special highway commission of 

the Province of Ontario. 

ADDRESS BV MR. C. A. MAGRATH 

Chairman Special Highway Commission of Ontario 

I am being presented in the wrong order; my friend, Mr. Campbell 
who represents Canada, should, in my judgment, be asked to speak 
first. However, he has insbted that I, as representing the highway 
commission of Ontario, should address you for a moment or two. 
We realize that your program is very full, that it is going to take all 
the time available to get through the subject to be discussed, but I 
feel personally that I cannot return to Canada without saying how 
deeply we appreciate the treatment we have received at your hands, 
and I wish to publicly acknowledge before you our indebtedness, 
as a commission, to Mr. Carlisle and his associates from the State 
of New York. We had the pleasure of going to Albany a few days 
ago, and there is no place on earth that we could go to where we 
could possibly be better received than at the bands of these gentle- 
men, and it is due to him that a public acknowledgment should be 
made on behalf of Ontario. It gives me very great pleasure to do 
so. Now we are neighbors and we are interested in good roads and 
I realize that you must be just as much interested in our work as 
you are in your respective States. I suppose, air, the greatest com- 
pliment that can be paid to any man is to ask him into your home 
Bfe, into your home and we want to put before you that idea, that 
you keep in view, probably the year after next, the idea of coming 
to Canada, to our home, where we hope we will treat you in such a 
way that you will want to continue to come there, Aa a matter of 
fact, there are many of us in Canada who hold the opinion that you 
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are better Canadians than those bom in the country, at least bo far 
as activities in western Canada are concerned. I feel personally 
that your people are doing more to build up our great country than 
many of ourown; therefore that is practically all I have to say to you 
gentlemen this morning, that we sincerely hope that you will allow 
UB next year to put before you, in a serious way, an invitation to 
come either to our national capital, Ottawa, or, say, the city of 
Toronto, to the capital of the province of Ontario. The question 
of good roada I am not going to discuss now; you have too much * 
think of, we like you because of that, and in leaving you, we ' 
that you must come to Canada and hold a meeting. 

The Chaibuan: Mr. Magrath has stated that the Americane 
are to some extent building up Canada, more than the Canadians 
themselves. It is a fact that there are one or two Canadians who 
have done as much to help the road movement in the United States 
as any American road enthusiast. One of those Canadians who has 
done that is the next speaker, he hEis spoken as many times on good 
roads as many of the good roads men here. The subject has been 
dear to his heart, he has given it careful study, and the people of the 
Dominion of Canada and the Province of Ontario have appreciated 
his great labors in that direction and made him the minister of 
public works. As many of you have heard him, it is hardly fitting 
for me to introduce him, as you all know him better than you know 
me, and I call on the Honorable Mr. Campbell as the next speaker. 
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ADDRESS BY MB. A. W. CAMPBELL 

Minister of Pt^Hc Works 



I just come forward for perhaps a few words by way of secoodti 
the suggestion that has been made by Mr. Magrath. Now I mig 
say that in the Province of Ontario, as in some of your States, the 
question of the desirability of good roada has been settled. The 
provincial le^slature has appropriated $5,000,000 to be expended in 
connection with the work of road improvement to aid the different 
muoicipalities in carrying on that work, but how best to make that 
expenditure of course is a very great question. The money is there, 
they want to spend it, but they don't want to waste it and they want 
to see that every dollar that has been expended or appropriated will be 
expended so as to produce a dollar's worth of results. Now, for that 
purpose, Mr. Magrath and his commission have been appointed by 
the legislature to frame the moat desirable plan that can be laid 
down to govern that expenditure, and that expenditure will be made 
under the direction and supervision of this commission, outside of 
any other influence whatever. We do believe that when this com- 
mission makes its report, that these recommendations will be of 
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such a character as to assure that eveo better roads will be built 
in the province of Ontario than are now being built in the adjoining 
States of New York and Masaachusette, from which we have taken 
so many lessons. New York I suppose has been, and Massachusetts 
has been a pioneer in this direction, and we watch every mile of road, 
you might say, that they build. We study how they buUd it, what 
the result is, and then we try to avoid some of the mistakes which 
they have made, and in that way we receive a very great deal of 
benefit from the very free information that is always given gratu- 
itously by Mr. Diehl and his commission. Certainly we do admire 
the work that has been done there and we watch them closely. Now 
then, when this commission has made its report, we expect in the 
province of Ontario, that that money will be so expended as to make 
some of the most up-to-date roads on the continent of America. 
Now the Dominion government is wilUng, as soon as the provinces 
are in a position to handle the expen(Uture fairly, to make an appro- 
priation there, and we do not question how many millions it is going 
to take, we are not thinking about that at all; what we want is a 
competent plan for the expenditure of the money and then we will 
make State roads and National roads and good roads. We are work- 
ing at this and we now have many miles of very good roads. We 
have one or two cities over there that are bright, prosperous, live 
cities, with all the accommodation that is necessary, almost equal to 
that of Detroit for entertaimng a congress such as this. Geo- 
graphically we are favorably situated, and we came here designing 
to capture this convention, if possible, and bring it to Canada next 
year, and if it is possible, to afSiiate ourselves with you so as to 
absorb some of the extremely valuable information which is dis- 
eenunated at these meetings, but we find that there is already on 
foot a very live, healthy, active campaign among one or two of your 
cities for the convention next year; consequently we think we are 
defeated and we are going to give you advance notice that at the 
next annual meeting of your congress, we are going to make a more 
strenuous fight to have the congress held in 1915 either in the city 
of Toronto or the city of Ottawa, where we will give you a right 
royal good welcome, a good time, and possibly give you or assist 
in giving you some information that will lead to the betterment of 
your roads and our roads. 

The Chaibuan: I am sure that if we could put the question 
now we would all vote to go to Canada. The only trouble would 
be, I warn the honorable minister, if be ever gets us there, he will 
have hard work getting rid of us; we are apt to stay a month; I 
know, because I have been there before. You all know that New 
York is spending more money for highway improvement than any 
other State in the United States, or I think I am safe in saying, it 
is spending more and has more to expend than any country in the 
world. There are results in New York of which we are proud and 
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others of which we are not proud. The reason for some of the fiul- 
ures has been the frequent changes in office by reason of frequent 
changes in State control- The State started the road work fifteen 
years ago, and since that time there have been nine ch&ngee in ad- 
ministration. When the present executive of New York was elected, 
he looked all over the State to find a man to put at the head of the 
hiphway department whose standing would insure to the people of 
New York an efficient and economical and wise expenditure of public 
money. The scandal resulting from mal-adminbtration had so foi 
the good roads question into the public eye that the people wera' 
aroused as never before to the importance of the work of the Stattf* 
highway department, and the governor selected a gentleman who 
had been known for years as a public spirited and patriotic, a live 
and energetic man who, in the northern section of the State, waa 
looked upon as the one best versed in pubhc affairs, and it waa to 
the great satisfaction of all the people throughout the State that he 
selected a man who was so good an executive and so careful in his 
methods as to insure a proper expenditure of the highway funds. 
It is with some little embarrassment that I speak in these glowing 
terms of the chairman, as he once in a while allows himself to be 
controlled by friendship rather than by sound business principles, 
and when he appointed Colonel Washington, the handsome gentle- 
man at my rear, and myself on the advisory board, he committed 
one of these errors of judgment and acts of friendship, and I do not 
want anybody to think that I am retiiming it by trying to say some- 
thing about Mr. Carlisle; because he deserves all ! can say of him 
and a great deal more, and it is a great pleasure to present, as 
chairman of the morning, the Hon. John N, Carlisle, chairman of tl 
commission of highways of the State of New York. 

ADDRESS BY JOHN N. CARLISLE 

Chairman Commission, of Highways of NeiD York 

When we have completed in New York State the tj-pe of roat 
we are going to build and open up to the people of this world the 
possibility of their being able to come to our State and take in 
these diversified scenic effects, there is no doubt but what we are « 
yet able to appreciate the wonderful, tremendous influx of traveler 
that will come into New York State. Next year, by December 3i»\ 
1914, we expect and I believe we will be able to complete practically 
the great through routes of New York State, so that you gentlemen 
from the west can come into New York, can go to Buffalo, from 
there you can go through the cities of Rochester, Utica and Albany, 
down the Hudson River to New York, or you can turn and go try 
Lake George and Lake Champlain to Rouse's Point into Can^a, if 
you desire and come back down to the Great Lakes and Buffalo, or 
you can take route No. 4, and, by an entirely different route froBB 
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what you came from the west going ea«t, you can go back through 
the entire length of our State. Now these problema in New York 
State, aB you see, are very hard problems to solve but very inter- 
esting, because of the different types of roads that we have to con- 
struct. We have the ocean eanda on Long Island that call for one 
particular type of road. We have near there the largest city in the 
United States with a tremendous automobile traffic that comes out 
of that city, passing over those roads. We have, in northern New 
York, our heavy clays and in the southern sections our shales. We 
have tremendous valleys where but one road can pass through, 
where we cannot build full width roads, and we have our mountain 
sections, where we have to climb them by divers routes in order to 
get up through those mountain passes; ao in the State we are in a 
different situation, somewhat, from what you gentlemen are in the 
western States where you have a flat country and the same kind of 
soil all over the State. We are confronted with every condition of 
soil and different characters of roads and great climatic changes. 
The southern part of our State is, in a way, remarkably mild; the 
northern part has very severe winters, and to design roads which 
will stand up is a very great problem to solve. When I was ap- 
pointed, I determined that if there was any way in the world we could 
solve this problem before we started again on the expenditure of 
this large amount of money, we would try and solve it in an intelli- 
gent way. The legislature in 1913 had changed the law, aboUshing 
what was then a commission in New York, and provided for a single 
headed commissioner and to put upon one man the expenditure of 
this large amount of money, was a proposition that would make 
any man tremble to tackle it, and I insisted on the appointment of 
an advisory board of engineers that would take up with me these 
problems, and I think I was very fortunate in the board. I got Mr. 
Diehl, who had been county superintendent of Erie County for a 
good many years. It didn't make any difference whether the board 
of supervisors was democratic or republican, they always took Diehl, 
I went to Massachusetts and got Mr. Parker and I got Colonel 
Washington, of New York, and we started to go out over New York 
State from one end to the other to try and study the problems relat- 
ing to our State so that we would know, in each section, what we 
were up against, what confronted us with regard to problems of 
traffic, what 13^)6 of roads we ought to build, taking into consider- 
ation the locahty, the material available for constructing roads in 
those localities and the probable demands upon those roads in the 
near future in connection with the traffic which is bound to- come 
upon good roads the minute you complete them and open them up 
and this advisory board has been working all summer long. When 
I get back to Albany, I expect to get their report and know that 
every single man here will be interested in it, because in that report 
we are trying to work out practically an entire reorganization of 
the highway department of the State of New York to put it upon a 
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plane of efficiency that we think and hope will result io our being 
able to solve the problems in our State. Today New York State 
has 40bo miles of improved roads, already built. These roads were 
constructed a number of years ago, some of them; they were con- 
structed when nobody anticipated the traffic they now have to bear, 
and it is a problem, not only of the maintenance of those 4000 miles 
of road, but the great problem is that we have to rebuild a good 
many miles of roads because the roads were built several years ago 
and what was then a proper type of construction will not stand up 
now, and to show you where the maintenance problem comes in, 
the highway department, in order to maintain 4000 miles of roads 
in New York State, aaked the legislature last year for J7 ,000,000 to 
take care of maintenance alone. They gave us $3,500,000 for nuun- 
tenance on those roads in New York State, and that amount is not 
sufficient to properly maintain those roads to the degree of efficiency 
we desire, and take care of the rebuilding of some that have abso- 
lutely gone to pieces and are now in a shape where we cannot repair 
them and any attempt to do so would simply be foolish. We are 
now building 1600 miles of roads in New York State outside of the 
4000 miles already in construction. Those contracts involve $20,- 
000,000 and our payments to contractors in this month for construc- 
tion work in New York State in the month of August amounted to 
over $2,700,000. The payroll of the department in the State of 
New York is over $1,200,000, and besides that we are paying out to 
the poor towns, to help them in building their town highways, over 
$2,000,000 80 that the problems that relate to New York State are 
problems that are so vast that I knew I was justified in the appoint- 
ment of an advisory board and I know I am going to be justified 
in the entire reorganization of the department from beginning to 
end. In our State, under the old law, we had sbt divisions with a 
division engineer in charge of each division. Our maintenance was 
separate from our construction; a different force handled mainte- 
nance and construction. Under our proposed scheme, we are going 
to have nine divisions in New York State, each division of which 
will be larger than the State of Massachusetts, and spending more 
money in construction in the next ten years, and in maintenance 
than many States do, so you can imagine the problems that con- 
front a division engmeer in New York State with the building and 
upkeep of these good roads. We are not afraid of conatniction; we 
think we are going to be able to build types of roads, taking into 
consideration what science has taught us up to date in regard to 
road-building; the great trouble is maintenance, to keep those roads 
up to a proper degree of efficiency, and when New York gets through 
building its system of 12,000 miles of roads, the maintenance prob- 
lem will be a very important one and it must be studied now to see 
to it that when we spend this enormous amount of money in build- 
ing these roads, we don't let them go down to where they will be a 
e. Today the people demand efficiency; they denuind of 
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those who hold public office and have charge of public work, that that 
work shall be done efficiently. Now, our system in New York is 
somewhat unique, and I thini a good many of you gentlemen here 
who have been talking about the problems and the way to handle 
roada — -possibly we may have figured out a pretty fair scheme in 
connection with it. We first have a system of 4000 miles approxi- 
mately, of State roada that were laid out by the legislature of New 
York State, and under the last referendum, that particular 4000 
miles, 3800 and some miles, must be built as laid out on the map. 
We build those roads, pay every dollar of the cost of building them 
and of maintaining them, so we have on our map, as we call it, our 
State routes numbering 4000 miles, then we have a system of what 
we call county highways, and these are roads laid out by the boards 
of Bupervieors of each county in the State, for the department at 
Albany has the veto power as to whether or not they lay out a proper 
system of connecting roads. Thus county highways of 8000 miles 
are built in the same way as the State routes, that is the departments 
at Albany builds the roads and maintains them, but the counties 
pay a part of the cost of building those roads, and that cost nina 
from 35 per cent down to 9 per cent, and the difference in the cost 
which the county pays toward the building of a county highway 
depends upon the population of that county in connection with its 
area and mileage, so that in all the counties of our State where we 
have a city, the county pays 35 per cent of the cost of building those 
county highways, and in counties where there are no cities and the 
population is small and the assessed valuation is light, it varies until 
in one county, Sullivan, the State pays 91 per cent of the cost of 
building the highways of Sullivan County and the county pays 9 
per cent. This county money is paid by the county as a whole, 
not assessed upon the towns or individuals, but the county itself 
raises its share of the money to build this system of county roads, 
and we maintam and build the roads exactly in the same way and 
by the same men as our State roads, and in regard to maintenance, 
the towns in which the highways are located, pay $50 per mile per 
year for maintenance, which is a mere bagatelle so far as the cost 
is concerned, at the present time. Besides that, we give directly 
to the towns themselves this year 81,781,000 of money. In this 
way, if a town raises $1500 of money to improve its town roada 
outside of these county and State highways, the State of New York 

ijrs directly to the town board $1500 and duplicates their money. 

lere is a divergency there. If a town is a rich town with a small 
population, we don't give them as large a percentage of money as 
we do a poor town with a large population, but it practically means 
that every one of our towns in New York State, the State, by means 
of a direct payment out of its treasury, duplicates the money that 
the town raises for good roads, and because of the fact that we dupli- 
cate the money that the town raises, we have, in a way, a supervisory 
scheme of looking after the distribution of that money in the towns. 
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We have a department under the charge of a deputy known a 
bureau of town highways, who travels around the State with a corpa 
of inspectorB, adviaing the county or town superintendents as to 
the proper methods of taking care of their purely town bighwayB 
and bridges and culverts, and I want to say there has probably been 
no better work done in New York State today than has been done 
in the last five or ten years among the poor towns of the counties 
and in the typical cross roads towns of New York State by means 
of supervisory work done by county superintendents under the Buper- 
vision of the department at Albany and by the helping of these poor 
towns by a direct giving of money to them for improving their roada. 
This money is paid directly to the supervisors of the town and the 
town board can disburse it in the building of roads, bridges, culverts 
or any other method they want to adopt, so you see the activities 
of the highway department of New York reach out to and cover 
every road in the State of New York, and our mileage there is about 
80,000 miles. In regard to bridges, a wonderful development has 
taken place there. You alt know the bridge game in the past. I 
know one town alone, when I went with the third deputy, there was 
a bridge 135 feet long built seven or eight years ago, and we took 
care of it by seven-foot culverts. Under the [law today, no town 
can buy a bridge unless the county superintendent at least approves 
it, so we have got some Idnd of a check in New York State upon the 
policy of building these tremendous bridges over streams where they 
are absolutely not required at all. In addition, if any town wants 
a bridge built and they apply to our department, we will prepare 
the plans and specifications without charge and furnish tliem either 
for the building of a culvert of concrete or a steel structure, so we 
have tried to work out in New York, and I think fairly welt, not 
only the scheme of taking care of what a good many people criti- 
cize as the building of roads simply for the automobile and the rich 
man, but we have gotten up a scheme that reaches right down to 
and gets upon every road in our State, no matter how small it is 
or how poor a section it is located in, and in some way try to get 
them to improve their local town roads in the backwood, as we 
call them. Now we have also located at Albany, and I think that 
is an important thing for you gentlemen to take up, a bureau of testa 
whereby not one particle of material can go upon a road in our 
State until that material is tested in our department at Albany by 
oiv own men. No tar, no asphalt, no cement, no etone, no sand, 
nothing whatever of any possible nature, gravel or anything else 
can go upon our roads until that material is tested in our own departs 
ment at Albany by our own men under our own supervision, and I 
want to assure you that it is a wonderful advance in regard to road 
building when you know that the materials that go on a road are 
materials that are going to last, or materials that are not going to 
pieces within a comparatively short time, and that is one of the 
most interestmg subjects we have, and we are now having a i 
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travel our State from beginning to end who is doiBK noUiing except 
looking into the problem in regard to materials for road conntrui^ 
tion, finding out every gravel bank there is, sending the mnl(.'rial 
to Albany and having it tested, and there is not over half the gravd 
that will stand the test we require. Lots of gravel, whoii subjectod 
to the test, will not stand up and we won't permit it to be used. 
We test all the sand and we are trying to locate all the stone quarries 
in New York that may possibly be made available for construction, 
BO that we can tell our contractors " You can get this material at a 
certain place," We are trying to get options on these stone quarrlM 
and gravel pits, so they cannot be held up for any exorbitant price, 
and I submit to you gentlemen who have charge of State work, that 
one of the most important factors that you ought to get into, no 
matter how small you get into it, you ought to have at your head- 
quarters some kind of a biueau of tests whereby you yourstlf know 
without taking anybody else's word for it, because this highway game 
has pretty nearly developed in a highwaymen's game in a good many | 
sections of the country, and you have got to be careful and know I 
that what you put into the road is what you want to put into it and 
not what somebody else wants you to put in because he's got some- 
thing to sell. We have put that department on the boHis of a very 
high degree of efficiency, and one of the greatest advantages is the 
knowledge that when we build our roads in the future, we are going 
to know, when we put any material into the road, that that ]» mate* 
rial that we believe will effectively do the work it Is called upon to 
do. In our State, the maintenance problem, as I said liefore. Is 
the great problem. We have tried to take care of it in the part 
by a patrol system, that is, we have assigned men an average of about 
five miles of road each, Those men go upon those roads; they have 
a horse and cart and are supposed to look after the roml, but we 
became convinced that the patrol system does not bring the result* 
which we want to have for the expenditure of that amount of money. 
Our patrol system in the State of New York this year coet u« $000,000, 
and I think we might as well have taken about $500,000 of that 
money and dumped it in the river bo far as results are wmcerned, 
and we are determined in the future to try and liandle this (luimtion 
of maintenance on an entirely diiferent basis, organize section gang! 
of men and try to follow the policies adotited by the iit«aiii and 
etreet railroads in the methods by which tney keep their proiwrty 
up. They would never go back to a propomtion of putting a maa | 
in charge of five miles of road and expect every man to nave their iinaa ' 
kept up. We will or^nize section gangs and (pve them » dteaoi 
roQer, an automobile truck and any oIIict Mguipment necewMry tO J 
let them go on these roads and put them in the Hhape Jn which tiitf J 
ought to be maintained, and we believe in New York and are varf I 
hopeful that by meaae cS the advice pven tu by the advlaory board J 
and the new spedfieatioiM we expect to put io force irithfn a wedl 
for the building of oor road* is the future, we are gwng to Jw a>>lt, 
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we hope, to solve the problem a little bit better in New York, where- 
by we can build good roads, maintain them, keep them up to the 
proper degree of eflSciency required by the people and try to give 
the people a dollar for every dollar that is spent. 

(Mr. Carlisle then took the Chair.) 

The Chaibman: I have the pleasure of introducing to you a 
distinguished citizen from the western part of the United States 
who has been interested all his life in good roads and who is going 
to speak to you upon the national old trail roads. Judge Lowe d 
Missouri. 

NATIONAL OLD TRAIL ROADS 

By Jitdoe J. M. Lowe 

I am almost always introduced and assigned to that subject and 
rarely ever touch upon it except incidentally by way of illustration. 
I ought not to be and seriously protested against being called upon 
this morning to again address this convention. I had the pleasure 
and the honor of addressing you the other day, the first day of the 
convention. I am on the program again tomorrow, Michigan day, 
and so I am liable to become stale and unprofitable; you will get 
tired of hearing one man talk too much; but as it is insisted upon, 
if you have the patience, I believe I have the nerve and the courage 
to talk to you for a few moments, and in the beginning I will supple- 
ment, for a purpose, the splendid address just delivered by your 
chairman, Mr. Carlisle. He was dealing only with one phase of 
the question, and that a practical one in the State of New York. 
He did not tell you, as I now tell you, that 80 per cent of the $100,- 
000,000, at his disposal in the State of New York is paid by the ci^ 
of New York. I am saying that to my farmer friends. The time 
was in the history of road legislation, that the farmer was unduly 
burdened with road maintenance and road construction. In the 
evolution of events, that is no longer true and it ought not to be 
true. The cities, the towns and the viUages are using the pubUe 
roads now as they never did before, and they ought to hdp build and 
maintain them and they are doing it willmgly so far as I know. 
New York first voted $60,000,000 of bonds. There was some criti- 
cism on its expenditure and it was not sufficient. They submitted 
another $50,000,000 proposition. The first $50,000,000 was carried 
largely by the vote of New York City; the farmers pretty generally 
voted against it. Notwithstanding their experience, when it was 
submitted the second time it was carried almost imanimously. Now 
that $50,000,000 bond proposition is pending in the State of Penn- 
sylvania and I imderstand they have expressly exempted farmlands. 
That is wrong, absolutely wrong, if that is true. No kind of property 
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5ht to be exempted from an equitable division of the burdens of 
[ation, especially for great internal improvements, but they will 
Ty it, I hope, and expend it wisely. Now, in Missouri, where 
come from, we submitted a proposition authorizing and empower- 
the county courts to levy 25 cents upon the JlOO of valuation to 
e a road fimd. Most of our people in the rural communities 
rted against it. I am a farmer myself and have a right to talk 
Jout it. We are naturally shy. I am not an automobile owner, 
iher, and have a right to talk about them; I don't know whether 
ever will be an automobile owner or not. I am not connected in 
ly way, shape or form with any commercial interest under the sun, 
[d never have been, so that I am a free lance on all these questions 
id can afford to tell the truth, if I know what it is. Now we shied 
Aurally at increased taxation and voted against it. Kansas City 
id St. Louis carried it and adopted it, with the result that in Jack- 
D County, Kansas City pays 95 per cent of the road taxes which 
e building a magnificent system of highways in that county. They 
id not yet realized that this movement means that the cities, the 
I and villages, the merchants, the manufacturers, everybody 
contribute to the building and maintenance of the roads of 
I country. Now let us utilize that situation, make the most of 
and when these propositions are submitted to you, let us meet 
im half way. Now, to clear up some mystification that is thrown 
pimd these questions in this convention, the futtire historian will 
'oy himself when he comes to write the history of this great move- 
nt, at the rapid progress it has made and the peculiar psychologi- 
growth of the road subject. I began just where some of the 
leakers at this convention left off a year ago, in believing that the 
ktional government ought to take a hand in this great movement 
I condition that the States and the counties contributed their share. 
b" God! haven't they contributed their share? Whose money is 
^48 about which we are talking? Where does it come from? It 
ft false idea, a false conception. The national treasury' is not dis- 
ict and separate from the State treasury except in the ingenious 
Bnner in which the taxes are collected; that is all, and you are 
itributing every time you turn around, to build up the national 
Baaury, doing it unconsciously. But some of them seem to have 
e idea, that old miserable, worn out idea, that there is some kind 
antasoniam between the national government and the State gov- 
Dment, and some of them will say "Let's do this, let's insist that 
government do it provided the State will do so and so," and we 
I send — they used to call them ambassadors — from the States, 
Senators, the ambassadors from the States, to work upon the 
leral government and plead with it for a part of our own money. 
jw, that is an altogether false conception of the powers of govern- 
snt, of the duties of government. My theory now is, and if it is 
t yours, it will be, because I have traveled exactly over the same 
vi that some of you are still traveling — I listened to a tremendously 
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distinguished and highly accomplished and educated — a real states- ' 
man^the other day, and I said "Why, he is fine," and still he is 
growing rapidly, he is now in the kindergarten class, he will graduate 
by and by and be an out and out national road man; there isn't a 
shadow of doubt; it is like a Texas steer, if you once get him in the 
chute and prod him, he will go right on. Just one other idea; I 
have been sitting on this rostrum here and this thought occurred to 
me; there's the greatest highway in all the world, I don't except 
any, right there. Why not turn it over to the State of Michigan? 
Why not let Michigan take care of that great highway and control 
it? Can you, for the life of you, draw a distinction between that 
highway and any other great national highway in this country? 
The Supreme Court of the United States has said recently that there 
is no distinction under the commerce clause of the constitution, no 
distinction between transportation by water and by land. Congress 
has found no difficulty, no constitutional difficulty, in contributing 
more than $600,000,000 to the water highways of this country, to 
the rivers and harbors, more than half of which has been wasted; 
but when you ask them to contribute something to the building of 
national roads, they at once meet you with the proposition that 
we are in favor of doing that provided you will contribute an equal 
amount. We will let you have some of your money if you will raise 
an equal amount with what you have already paid. You did not 
resort to that in the passage of the rivers and harbors bill; neither 
did you when you voted away more than 200,000,000 acres from the 
public land States of this country to the railroads. I aak you and 
I am going to continue to ask you, where do the railroads of this 
country stand on this great question? Are you with us or are you 
against us? If you are behind the Shackleford idea, then T know 
where you are. I know where you have been on the rivers and 
harbors legislation of this country, but if they can. this question 
will be put just where the rivers and harbors legislation has been 
for the last fifty years — in the pork barrel. They have kept it there 
and I know why, and I know that that is the scheme in Congress 
now. Why, when we passed a resolution through the last Congress 
in Washington in favor of appropriating national revenues to the 
building of a system of national highways, it was moved to amend 
it by turning it over to such roads as Congress might decide in favor 
of. What did that mean? It meant, we will take this money, we 
will vote in favor of this appropriation provided it is distributed 
among the congressional districts. Now they take offense, some of 
them, at the statement that they are pork barrel statesmen. Let 
me show you- — and I quote their own figures. Suppose Congress 
shou d decide to appropriate $3,000,000 to the building of a national 
highway across the State of Missouri, about 300 miles. At $10,000 
a mile, it woidd cost $3,000,000. If, instead of doing that, they 
would turn it over to the State legislature to be parceled out among 
the counties, it would give $30,000 to each county, with that thq^l 




NATIONAL OLD TRAIL BOAOS 



261 



could buiid just three railea of road in each county. Under the other 
plan, they would build one great highway, at least, clear across the 
State, Suppose they built eight roads? Then the government 
would have built 2400 miles in the State; at $10,000 a mile it woidd 
come to $24,000,000. That amount, divided up again among the 
counties would give $240,000 to each county, or 24 miles of road 
in each county. Twenty miles is an average across each county. 
The nation, under that principle would build 160 miles of national 
roads, while under the Shackleford idea, if the money was distributed 
and all of it put into roads instead of into the pockets of a lot of 
road of&cials for political purposes they would build 24 miles of road 
instead of 160. Now that is it exactly, brother, I am a conserva- 
tive of the conservatives, yet they talk about me being a radical, 
every once in awhile. Mr. Shackleford says that in five years he 
proposes to build a million mile^ of road with the national revenues. 
What does that mean? At $10,000 a mile, that means an appro- 
priation of $10,000,000,000 in five years, $2,000,000,000 annually. 
That means, if it means anything, absolute national bankruptcy. 
Why, there is not a government on earth that could stand such a 
scheme as that. Now that is enough to say about that; I dismiss 
him and <^smiss his idea and consign him, together with the Congress- 
men who stand by him — and I know most of them — to that oblivion 
which he has so richly merited. Now I will talk just a minute about 
another Senator's scheme, and they say he is a financial wonder, a 
financial genius. Senator Bourne. These played out politicians, 
when they lose out at Washington, they go to work and get on a 
committee. They made him chairman of a joint committee and he 
has got up a scheme for national aid, federal aid, and I want to tell 
you in a nutshell just what it is. He says that if any State — and he 
has prepared a table showing us how much we may expect under 
that, I don't know what Michigan would receive under that, I expect 
about $25,000,000, but before she can get a dollar of it, he proposes 
that the government shall issue bonds to the extent of $3,000,000,000. 
Do you know how much that is? I don't. I haven't the faintest 
conception and neither had he— $3,000,000,000 — and sell them. Lord ! 
I wonder where he would find a market for them — ^3 per cent bonds, 
and then let the States issue 4 per cent bonds and pledge those bonds 
as collateral to remain in hock for fifty years. Now, my farmer 
friends, you see where that lands you. 
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I'm not in favor of that scheme. 



Judge Lowe: Of course you're not, and no other level headed 
farmer under the shining sun is in favor of it and never will be. 
Just work out that scheme. We put up, in the State of Michigan, 
about $25,000,000 4 per cent bonds and he says — and the maga^ 
zines of the country have commented on it favorably and have said 
"Why, at the expiration of the fifty years, they cancel the bonds, 
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the government does, cancele the State bonds and hands them baclc." 
True, and they think that la an act of great magnanimity. Great 
God! why not, when the State had paid the bonds twice? Count 
it up, 4 per cent on $25,000,000 for fifty years is 81,000,000 a year, 
isn't it? $25,000,000; $1,000,000 a year; in fifty years you have 
paid off your $25,000,000 and paid it to the government, because 
you have paid the interest on its bonds in the meantime, and the 
bonds ought to be canceled, oughtn't they? But what else does it 
do? It ties you up for fifty years, perhaps exhausts your bond 
voting power and you cannot anticipate. This scheme won't work 
imless you take it for fifty years. Now, if that is national aid, 
may the good Lord deliver us from any national aid, and let me 
just say a word on national aid; that is the most wretchedly mis- 
leading proposition under the shining sun — national aid, federal wd. 
I used it for a while but have cut it out of the literature of the Old 
TraiJs Association absolutely; we never use it, because it is abso- 
lutely misleading, and we don't ask federal aid. If a road oi^t 
not to be built because it is right, because It serves a great national 
purpose, then the national government has no right to lend its aid 
to the building of any such road. Old Jackson was right. He was 
sometunes wrong, but he was pretty near always and Clay was 
pretty near always right; but Jackson was right on that proposition 
when he vetoed the Clay bill. He said " Your road is a local meas- 
ure." Mr. Lincoln, in discussii^ that question said, "It is true 
that scarcely any improvement is so local in its character as to be 
of no general benefit, and that is especially true of a road proposition," 
but unless a road is of a national character, I maintain, I don't care 
what powers you may have imder the constitution, maybe you have 
the right under it, to appropriate this money indiscriminately, but 
I do claim that the correct policy is to appropriate the public funds 
for public purposes and no other. Now let us stop takii^ about 
national aid and let us go to the government and say, "Build a 
system of national highways and maintain such system." That is 
the correct doctrine. When you do that, you need not appeal to 
the States to share in that great effort. You need not go back to 
the States with your ambassadors and ask them to negotiate with 
them; you do not even have to ask the right of way. I have made 
tremendous progress; if I had very much States' rights in me, they 
shot it out of me in about four years; they gave me a devil of a 
walloping. I have been reconstructed ever since. I don't shy at 
any of those questions. The national government has as much right 
to build a highway across the State of Michigan as to build and 
improve that highway out there (pointing to the river]. 

Now I have scattered around over questions enough to make you 
talk until the next annual convention. My subject for tomorrow 
was to be "Storm Centers to be Avoided in the CampEiign for Better 
Roads," and I am going to say a whole lot about avoiding these 
storm centers, and here I have been setting up about a dozen of thet 
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lyself. Now Gentlemen, let's get together, and that is the thing 

; can do and ought to do. There are several questions closely 
date4 to the ones I have mentioned that I would like to discuss; 
3 not for taking up the whole forenoon, I would do it, but 
Sie is enough, let's keep this; if we are going to build any roads in 
^8 country, let's stand for a system of national highways built, 
Bpervised and maintained by the government; a system of State 
Igbways built, maintained and supervised by the State and by the 
jiinties and the townships. Then we will have a system of roadfi 
lat will be worth while. Then we will have roads that go some- 
tere, not like your roads around Detroit, you've got some splendid 
, but we didn't get three miles outside of the city limits of 
tetroit before we plunged off into the mud, and I wonder what 
ecame of that gentleman who said that earth roads, natural roads, 
lerethe best? I wish he was here today; I want to go out with him; 

want him to see some of these roads right here near Detroit; that 
lay be so down in North Carolina, where the tar heels all live. 

don't know, I never saw them, I expect it is so because he is a fine 
Mow and he said it was so, but I would like to see one of them; 
Du'd have to show a fellow from Missouri. Now, if we get behind 

uniform plan and stay by it, those fellows at Washington keep 
'r ears to the ground all the time, they are watching the situation 
od are ready to act and going to act, going to do something, prefer- 
bly so they can go back home to their district and say. "Just look 
iat I brought you." Now, I thank you gentlemen and will give 
ay to somebody elsa 

The Chairman: In all of these movements there can be no suc- 
ee attained unless everybody joins in them, and among the 
lople who are now most interested in good roads, naturally in- 
»^ed in the good roads problem, I consider are the men who 
rork and toil upon the farms of the country. They have a rep- 
Gsentative here, one of their own men who is high up in their order, 
md I have the great pleasure of introducing to you Mr. N. P. Hull, 
T Diamondale, Michigan, who will speak upon the subject, "The 
bnner and the Road." 



THE FARMER AND THE ROAD 

By N. P. Hull 

This morning I am a good deal like a certain fellow down in the 
tate of Ohio — you people will appreciate this— I guess you have 
*1 heard of the excellence of the clay roads of Ohio in a very wet 
ne. This fellow was going down those roads, one of the worst 
les, afoot. He had on rubber boots up to his hips. He got in 
very bad place and stopped to look the ground over. He felt 
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one foot sinking; he changed his weight over onto the other and 
tried to pull this out, and the foot on which he placed his weight 
went down as far as the other came up. He worked that way 
for a long tim^ there and a gentleman who lived alongside the road 
saw him there and went out and said, "What's the matter? Are you 
stuck?" And the fellow says, "Yes, and it is the worst sort of a stuck, 
too, for I haven't anything to unload." I am somewhat in thecondi- 
tion of that man this morning, that is, I haven't very much to 
tmldiad. The officers of the A. A. A. wrote me about a week or 
ten days ago and asked me to talk here this morning and say some- 
thing from the farmer's standpoint, but they did not say any- 
thing about what the topic was to be and I did not know the sub- 
ject I was to talk upon imtil I got here this morning, so I have 
not had a very large opportunity to load up so as to have any- 
thing to unload upon you this morning. Now I am not going 
to try and contribute so many new thoughts to this matter. What 
I say, and I'm not going to talk a great while, will be more along 
the line of a rehearsal, but I feel justified in that because no great 
movement has ever come to its full conception without rehearsal 
and re-rehearsal. We must talk these things over and talk them over 
again before we can all come to a conclusion or before we will all see 
anything like the full field we are to consider, and at rehearsing, I 
am pretty fair; at original thinking, I am not so good. It has always 
been rather easy for me to talk, in fact I never got stumped but 
once; I will have to tell you this little incident — I wish you wouldn't 
take this foolishness down — ^to show that even a man who talks a 
good deal will once in a while get stumped. I visited a friend of 
mine over in Massachusetts some time ago, and in the evening, 
knowing I was quite a hand for amusement, he says, "Hull, they are 
going to have an entertainment over at the Institution tonight; 
would you Uke to go?" I said, "What kind is it?" He said, "It's 
the deaS and dumb asylum." I said, "Yes, I am in for most any sort 
of an entertainment." So we went over. We got over there and it 
turned out to be a dance. I stood and watched those dancers and 
among the young ladies dancing there were two or three very beau- 
tiful girls. I watched them for a while and said, "Jim, it's too bad 
these girls are deaf and dumb; there are some pretty giils among 
these deaf and dumb people here. Do you know that if that girl 
right over across there (pointing out one) if she wasn't deaf and 
dumb I would like to dance with her myself." He says, "That 
won't make any difference, her being deaf and dumb, she can dance 

{'ust as well as though she wasn't." I says, "Yes, I can see that, 
>ut I can't ask her to dance, because I don't understand this finger 
language." He says, "I can fix that for you; I can talk the finger 
language well enough to introduce you, and these girls get to under- 
stand the language of motions clearly; so you just go over there and 
make the right sort of motion and she will know what you mean." 
I says, "Yes, but I don't know what kind of motion to make." 
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He says, "You look rigbt in her eyes and make a motion like putting 
your arm around her waist and she will know what you mean." 
He took me over and introduced me; I looked her in the eye and 
made a motion like putting my arm around her waist and then I 
girated around the lluor. She assented and then I thought again 
how really sad it was that that girl was deaf and dumb, because I 
could think of a lot of sweet things I'd like to say to her. Just before 
the music started, a fellow said to her, "Come Grace and have a 
dish of ice cream with me." She said, "I'd like to, but I promised 
to dance with this dummy." Now seriously, just a few words in 
regard to this great road proportion from the farmer's standpoint. 
While I did not hear Congressman Shackleford the other day, I 
know the Congressman pretty well, I have talked over this matter 
of good roads with him, and 1 noticed he stirred matters up here the 
other day and tliat even Judge Lowe, from the same State of Mis- 
Bouri, does not agree with Mr. Shackleford. If these men from 
Missouri that have to he shown, don't agree, of course it is easy to 
conceive where others of us may not agree. I don't believe that the 
farmers need necessarily disagree in the matter of good roads where 
those good roads ought to be placed and how they ought to be 
paid for, if the farmer is to get a fair share of the benefit of good 
roads, and I am just a good enough farmer and I believe suffi- 
ciently in the justice of the farmer's cause, to believe that he ought 
to kick unless he does get a fair share of the distribution of the bene- 
fits of good roads. Now, the farmer, the judge says, and it is true, 
hod been the man who has moved very slowly in this matter of good 
roads. Farmers who study and think along these lines must agree 
that the farmer has been over-conservative in a good many instances, 
but you men here who have lived out in a new farm country, on a 
40 acre farm and have made a living there, raised a family and pro- 
vided against your old age, know that it is a proposition and you 
know that when it comes to a matter of high tax, you are going 
to stop and think several times before you rush into that and you 
are apt to be pretty conservative when you have spent your life 
on a farm of that sort, striving to educate your family and pro- 
vide against the old age that you know is coming on, and when 
that conservative farmer read that good roads cost from $2,000 
to $10,000 a mile, he says, "It will take more than my whole farm 
to build a road in front of my farm; I think I ought to be a litlle 
conservative about the matter;" so don't blame the farmer ttio 
much if he has been conservative. He has been and is conserva- 
tive, and it is a mighty good thing that he is conservative, because 
he has been the balance wheel, in a way, and has kept the men from 
some other industries from going faster and further than they ought 
to go. Now, we are all pretty well agreed today that we ought to 
have better roads, that we have come to a time when we must have 
better roads, and we have generally come to agree, 1 think, that the 
cost of building and maintaining these roads ought to be equitably 
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distributed between the locsdity, the State and the nation. The 
farmers, I think, the great majority of them, are today ready to come 
and stand with the automobile manufacturer, the automobile user, 
and say that we will contribute our fair share toward the building of 
good roads, if those roads, as I said a few moments ago, are to be 
equitably distributed; but, my friends, you will not blame us farmers 
of this country if we set back in the breech and set back pretty 
hard, if you are going to build with the money that we help to 
contribute, a national highway that is not coming within a hun- 
dred or even a thousand miles of our homes or the roads over which 
we travel. Now, there are a great many different theories in regard 
to how these roads are to be built and where they are to be built. 
I say we have come fairly well together in the matter of agreeing how 
the funds shall be raised. Now, the question before the man who is 
honestly interested in- better roads in this country is to decide fairly 
where those roads are to be builded. I, as a farmer, and this great 
national farm organization that I represent, have no objections to 
boulevards being built across this country. We have no objection to 
great nationsd highways or old trails or memorial highways or anything 
of the kind. We have no objection to State highways that shall join 
the larger cities of the State; in fact, we know there are farmers who 
live along those highways, and in fact we know that the greatest 
traffic is upon those highways and we are ready to agree that those 
highways shall be improved and we are ready to help raise the money 
to improve those highways, but we believe that at least a fair share 
of that money ought to be spent to improve the roads from the doors 
of the fanners who live scattered over this State and other States to 
the market center of that farmer. Now I don't want to speak to 
you here from a selfish standpoint this morning. I believe I am 
justified in saying the things that I have said, that is, the farmer's 
contention, from the fact that money cannot be spent for better 
roads, that will improve the condition for a great majority of the 
people or that the greater majority of the people ought to be inter- 
ested in any one road than that road that leads from the farmer's 
door into the market or from one farmer's door to another farmer's 
door, or to the church door, the school door, or the door of the grange 
hall and other institutions that enable that farmer to get out and 
mingle with his fellows. I want to say to you road men as to every 
other good thinking citizen of this country today, there is no ques- 
tion before the American people that means more to them, that 
means more to the perpetuity of this great nation of ours than 
the improvement of the condition of the American farmer, to make 
the life of the American farmer pleasant and the home of the Ameri- 
can farmer more attractive to the great majority of our citizens in 
this country. There is one question that is bound to come close to 
us all, and that is the great question of the food supply of our people. 
A little over thirty years ago, approximately, out of every three 
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people in the United States, two of those people were upon farms 
producing the food to feed the three. After thirty years, approxi- 
mately, out of every three people in the United States, one of them 
is upon the farm producing the food to feed the three, and the trend 
of the past decade and the trend today is all away from the farm 
into the cities. My friends, I just atop and ask you, if sometiiing 
ia not done to stop the trend of that movement from the farms 
into the city, what is going to happen to this nation of ours? What 
h going to happen to the people of the city? We want a certain 
number of our people to go from the farms to the cities, because 
we want cities and we know that we would not have cities that wo\ild 
be worth while for a great many years if we did not send the new 
blood nnd the stamina and the gumption and the ginger from the 
farm home into the city. We need a certain number of those boys 
to go into the cities, but I want to say to you that the time is here 
when, for the best interests of this great country of ours, we must 
keep a part of the brains that is growing up in the country back 
there in the country, and nothing is of more interest to the dwellers 
of the city than that we shall be able to keep some of the brains 
that are growing on the farm out there in the farm home. Just 
let me pve you another illustration along this line. One of the 
supervisors in one of the best agricultural counties in the State of 
Michigan, last spring when he passed his assessment took a census 
to determine the ages of the men doing the farm labor in that town- 
ship, and nrhat do you suppose was the average age of the men in 
that agricultural township in an agricultural county in the State of 
Michigan? The average age of all the men doing the farm work in 
that township was 55 years. Now let me stop and ask you, if we 
go on with that and increase the average age of the men who are 
on the farm, how do you expect to be fed in the cities at all? We 
must change that. I have always lived upon a farm, I have always 
been interested in a farm and, like our friend from Missouri, I 
haven't any money invested in any other industry than that of 
farming and agriculture. Perhaps I see the farm end of it, but if 
I see the farm end of it too clearly, I want the man who sees the 
other end of it more clearly to tell me how the people of this country 
are to be fed and how this nation is to go on in its national greatness 
as it has been going on for the last hundred years or more, unless we 
are able to keep more of these men upon the farm, and I want to 
aay to you, from a study of farm life, that I don't believe there 
is any one thing more essential for the betterment of the institution 
of agriculture, I don't believe there is any one thing that will help 
to make life upon the farm more attractive, I don't believe there is 
any one thing that will help to hold the men upon the farm and the 
boys upon the farm, more than to have a good passable highway 
fixtm that farm home to the city where the young man can get out 
and see his girl, not six months in the year but twelve months in the 
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year. Not only where the fanner can get his products to the market 
when they are cheapest, but where he can get his products to the 
market for twelve months in the year, not only for the benefit of 
that farmer, but for the benefit of every other citizen of this great 
coimtry of ours. So I want to say to you that in this consideration 
of better roads and where to build those better roads, build your 
nationsd highways, build your State highways but, my friends, 
don't forget the man at the other end of the bad road; don't forget 
that it is not only that man that is interested, but every other 
citizen of this country that is interested in making that man, in 
bringing that man closer to his market and closer to his fellows an(l 
making life upon the farm more attractive, because it is not only 
for the interests of the farmer, but it is for the interest of the auto- 
mobile builder, the automobile driver and every mother's son, every 
man in this coimtry who is interested in the building up and per- 
petuity of our great American institutions. Thank you. 

The Chairman: I have been very much interested in Mr. 
Hull's statement, and I think possibly if he understands our sys- 
tem in New York, he will appreciate what we have been trying 
to work out there under our scheme of 12,000 miles of highways 
in New York State; we are trying to re-arrange our county systems 
so there will not be any section of New York State outside of the 
Adirondacks and Catskills that will be further away than five miles 
from any State or county highway, and then, with the money that 
we appropriate directly from the State treasury to the towns, we seek 
to make the towns build the proper connecting links in these five 
mile breaks so that every man in our State will have a road for 
twelve months in the year whereby he can, by going a very short 
distance over our town roads, get wherever he wants to go. We 
ought to have our national highways that stretch across the country, 
our State highways that tie up with the national system; our county 
highways that tie up with the State system, and then we must 
have our town highways that tie up with both our county and 
State systems. We are trjring and I think will work out a 
pretty good scheme toward that solution. In our State we 
have, I think, a unique system. Out local boards of supervisors 
elect a county superintendent of highways and that county super- 
intendent of highways, elected by the boards of supervisors of each 
county, has to do, in a way, with our State and county highway 
construction, because no State road, built in a county, can be or 
will be accepted by my department unless the county engineer 
approves of it, and no county highway can be accepted unless the 
county superintendent and board of supervisors approve of it. 
I am asked to call upon Colonel Suggs of Oklahoma, which is a 
great big State and wants national roads and probably needs them. 



ADDRESS BY COLONEL SIDNEY SUGGS 

Slate Highway Commissioner of Oklahoma 

I have waited long and patiently. I have heard so many dis- 
cussions on the subject of good roads and better roads that I have 
really forgotten what I intended to aay myself on that subject. I 
don't have to explain to you people that I am a farmer, my very 
looks show that. 

We were out last night, a number of us, to a show. I was very 
sorr^- that we couldn't pull off that show as it was intended by Mr. 
Warren. We had a good Light at the start, but we lost that Light; 
he went out to an executive meeting. He discussed some things last 
night in which I coincided with him. Down in Oklahoma things are 
different to what they are up here in Michigan, to some extent. 
We have some good roads down there and we have some very bad 
roads. We have some old roads — you'd be surprised when I tell 
you that I have traveled over roads in that State that were built 
eighty or ninety years ago, laid out, that are good roads today, 
splendid roads, that will hold a steam engine, not only an auto- 
mobile or a traction engine, but a steam engine; but there's not 
enough of them. I don't know, my talk is sort of automatic, self 
propelling, and I have been crowded so many times that I arranged 
my speech sort of like a freight train is made up. Whenever the 
fellow jerks my coat, I juat put on the caboose and the story ia 
ended. About the beginning of the good roads business, I find 
now that I am sort of in the condition I was eighteen years ago at 
Guthrie. We had a good roads meeting at Guthrie, Oklahoma, 
and of course I was there; it was the first meeting that was ever held 
in that State, and do you know that we went and stayed all day and 
late in the evening? We had our resolutions committee out and we 
had all of our arrangements made to build the road and we actually 
went down in our pockets individually and made up money to send 
two men to California to see how to build these oil sand roads. 
We heard a good deal about that road they built out there by putting 
oil on the sand and fixing it up, and we didn't have a right-of-way to 
build a road on. We sent those men out there. Then, when we 
got statehood, which was the thing we were all praying for, and 
this Convention, while it is so much better than any other I ever 
attended, still reminds me of a trip I had to make to Washington 
ta see Mr. Hitchcock on some very important matters for our 
country, the Indian country, and there were three of us who went, 
one from the Chickasaw nation, one from McAUester and one 
from Ardmore, 1 was the representative from Ardmore. and when- 
ever Mr. Hitchcock was down there, I armed him around, showed 
him our magnificent pavements and sidewalks and so on, and 
thought when I got to Washington, of course he'd be mighty glad 
to see me, and I don't know, he was glad to see us when we walked 
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in, treated us just as nice as he could; we went in and he said 
"Gentlemen, I am very glad indeed to have you come this morn- 
ing. How can I serve you?" I was all swelling up you know, 
it was a little out of the ordinary for gentlemen from the Indian 
Territory to see the secretary of the interior. I told him what 
our needs were, and then I had a sideline for Ardmore, some little 
special needs for Ardmore. The other gentleman told him what 
the general wants were, but he had a little special line for Chickasaw; 
the other gentleman told him about what we needed in the Indian 
Territory, but he had a sideline for McAllester. All of us felt like 
we had done our duty, but do you know what that man did to us? 
He said, "Gentlemen, I am very glad to have you here, but I would 
advise you to retire and resume your labors and when you have 
agreed on what you want come in and I'll hear you. Good morn- 
ing." I went out and looked at the other fellow and I said, "Did 
you do that?" He says, "No, you done it." Well, we didn't 
know how to speak to each other for a few minutes, we were each 
accusing the other fellow of doing that. He said, "Good morning." 
We went out and got together and I do hope that this Convention 
will get together on some proposition that we can carry to Congress. 
Let us unite on some one proposition and let them know that we are 
interested in that one thing. Let us agree upon it. I tell you, if 
you will pass resolutions here like I believe will be adopted by this 
Convention, I am going to volunteer to see that your action is en- 
dorsed in Oklahoma; and I believe I can have it endorsed in Arkansas, 
as I have to be there on the 14th of this month at the meeting of the 
State Good Roads Association, and I would like to assist those men 
from Arkansas in seeing that resolutions that you agree upon here and 
pass, is passed in Arkansals. 

A Delegate: I will take it to Indiana. 

Colonel Suggs: All right, well, who is next? Let every man 
go home with the determination to see that those resolutions are 
adopted in his state and we will make it so warm for those fellows 
that they will hear us. 

A Delegate : We will adopt them tomorrow. 

Colonel Suggs: Good. On this road business, I am liable 
to talk to you largely about Oklahoma, and I don't want to ap- 
pear like the fellow did that was making a speech in the city and 
the old man couldn't go to hear it, but had a negro that could re- 
peat any speech he ever heard and he sent him to hear the speech 
and repeat it to him. The negro went to the meeting and came 
back and he said, "Jim, what did that mian say?" Jim said, "Boss, 
he made a powerful speech." "Well, what was it about?" "Well, 
sir, the most of it was about a recommending of hisself." Now, 
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I don't waat to be here recommending myself. But, when our 
const itutional convention met in Oklahoma, there was two or three 
of us there — I wasn't alone, and we decided that we ought to take 
time by the forelock and have a department of highways created 
during the sitting of the constitutional convention, and after work- 
ing there for weeks with that convention, we finally got the good 
roads conmiittee appointed, a committee on good roads, to frame 
le road law. We got before them and it was a very short ar- 
ticle, just brief, but it said this: "tUe legislature is hereby directed 
to create a department of highways." Now, we worked on that 
word "directed." We wanted to get something there that they 
could not slip over. We didn't say, "they may;" but we said, 
"they are hereby directed;" and so it was written in the consti- 
tution in that manner. The first legislature failed to notice it. 
The second legislature failed and for sixty days we worked with the 
third legislature and we got that law vitalized by one vote and had 
to aak a man to change his vote in order to get that, before it was 
announced. Then the fourth legislature came on. The third legis- 
lature vitalized it and I was appointed the State commissioner of 
highways. I was about the proudest fellow you ever saw, and I 

i"uat knew that the fourth legislature was going to do all that I asked, 
made a report showing where we had spent $4,000,000 in the State, 
ehowing what county it had been spent in, showing the levees, show- 
ing all those things, but I couldn't tell where it went; there was 
no record kept of the amount of bridges they had built or the lengths 
of them, the amount of culverts, etc., but the 54,000,000 had been 
spent. I showed it there to them, and I just felt that when the legis- 
lature met I could just walk in there and say, "Now boys, we have 
squandered about 310,000,000 on roads and bridges and there is no 
eounty that can give me any definite idea as to any definite amount 
they have spent or the length of the bridges or even the contract 
price; now then, I would like for you to pass this law"^I had the law 
already prepared myself; I never dreamed of any opposition. Why, 
you know how a fellow will get that way, have it all fixed up in his 
own mind and think everybody agrees with him. I never made a 
bigger mistake in my life. When I went to that legislature, do you 
know what they said? They just spent sixty days and abolished 
the department of highways and Sydney Suggs every moming for 
sixty mornings. Why I was told that one morning— I wasn't there — 
that the Chaplain said "Oh, Lord, give us this day our daily bill to 
Hbolish Sydney Suggs and the department of highways." Abolish- 
ing the office, iibohshed the department; they said, "We've got no 
use for you." That did away with 3300 township trustees. I was 
Iryiog to make the county the unit. Let the county build the roads 
and make the county the unit, and the way it was down there, every 
township WHS a unit and those three commissioners bought the cul- 
verts and bought the toy toots, the wrinkled tin and toy tools and 
bridges up to 12 feet, and 3300 of them buying those things, I never 
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thought about all those fellows having friends in the picniic eager to get 
some of this money. The trouble is here, it is here for you and 
they are keeping a lobby right down here, the wrinkled tin, the 
brokers bridge, and why I call it a brokers bridge is because it is a 
bridge that is made to sell, it is not made to carry a load. That's the 
way those bridges were — and the toy tools. Send them out there, 
and there were 3300 purchasers and they were buying them with 
the people's money. Why, in my own township, they spent $53,000 
there building roads. I live in the same township the governor 
does. I said they spent it in building roads — I got that wrong. 
A man always gets wrong though when he says they spent that 
much money there — but we never could see where it went. There 
was one of our colnmissioners that built a road leading north and he 
had five bridges in a mile and a hsdf. There was a little creek that 
ran down between two hollows and he followed that down, when, 
if he went over 150 feet, he could have got through and put his road 
on a firm foundation. Now, Ladies and Gentlemen, there is some- 
thing to this road business that has not been discussed here; there 
is more to it, it seems to me. I have some idea about the results 
of the road business. There's a lot of evils in this country that we 
have got to stop, and I believe that in order to stop them effectually, 
we have got to reduce the cause. How are we going to do it? You 
can send up here to Mr. Page and for 5 cents he will send you the 
amount of freight you can haul over a mile of road, over a bad road, 
over a good road and a bad road, the difference in the hauling of a 
load of freight over a good road and a bad road. He has got that 
figured down, got the time figured down, the saving of the horses 
figured down, got the saving of the harness figured down and the 
saving of the w^on; that's sJl in figures, and you can have it for. the 
asking. But, my friends, I contend that there isn't paper nor 
pencils enough in this United States to figure out the saving of our 
boys and girls that are coming to the city on account of the bad con- 
ditions in the coimtry. The cities have been robbing the country of 
the best brains for a number of years — fifty years, possibly. I teU 
you it is deplorable. I have been to one or two of your cities in 
the east and I have heard the gentlemen there talk about it. I 
am not using my own experience, but just what I see and what 
they tell me. The yoimg man that makes $15 a month on the 
farm saves up $100 or $150 and concludes that he has made about 
enough to go to the city. They tell him, 'There you can get $15 
a week, four times as much as you can get in the country." I tell 
you that's a dazzling offer to a yoimg man and he studies it out, 
figures it up and decides he can do better in the city and he goes, 
he leaves the farm; he leaves the things that he is acquainted with and 
knows how to manage; he goes to the city; it even happens in as 
small a place as Oklahoma City, which has only about 62,000 people. 
I have seen them come there, boys from home, I knew their parents; 
they didn't realize when they got there that there were hundreds 
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parasites and leeches that just hve on his sort. The only way th^ 
D get any money is catching the greenhorn from the country and 
ey pick him till he is clean- In three months time that toy has 
sorted to things that he is ashamed to tell his mother. It don't 
ly apply to the boys, but it applies to our girls. One in twenty 
ill succeed. It is like the old '49ers; some of you gentlemen re- 
mber about that, hearing about it and a number of you remember 
>ut the Klondike. Those that went to the Klondike and those 
kt went to hunt gold in California; those that succeeded, their 
nes were written at the top of the pf^e, but who ever recorded 
thousands that fell by the wayside? And that's the way we are 
ig. It is an abnormal state of affairs, and how are we going to 
i«iy it? How are we going to remove the cause? What method 
tve we got? Take a young man to the city and he learns the art 
working in machinery as they are doing right here in this city, 
id I want to say to you that as long as he is able and as long as 
B Mght is good and his nerves are steady so that he can turn that 
Rirnal to the thousandth part of an inch that is required in that 
BtitutioQ to make that machine perfect, be can work there, but 
tv he has worn out a dozen machines that cost that company 
1000 a piece probably and seen them dumped over into the scrap 
fe, he knows that when he gets in that condition that his eyes are 
m and his hands a little nervous so that he cannot do that work, 
I will be dumped over with just as little ceremony as that machine 
dumped over. I want to say to you that we have got to build 
e roads, we have got to build them in some manner; the way to do 
is what we are here to discuss, the best method ; the result is what 
e want. My contention is a good deal like that of Judge Lowe, 
At the quickest way, the best way and the only way that we are 
nag to get the results that we so much desire is to let the govem- 
ent build its roads and then m^ntain them as government roads. 
I believe the States will have pride enough to build lateral 
into these government roads and in my State I will guarantee 
tt the counties will have pride enough to build laterals into those 
svemment roads, and in my State I will guarantee that the county 
~Q have pride enough to build laterals into the State roads. And 
an I will go on down to the grass roots and I will see that the town- 
ips build laterals into the county roads. I will go to every school- 
tse and go all over that county, and I know the nature of those 
iple, but I tell you, when we get to talking about good roads 
vn there, there's some member of the l^slature will get up and 
want to amend the bill. I told one of them — the man is in Con- 
now — I says, "You are afraid to fight that bill in the open, 
are ashamed to do it and you know that your constituents nill 
you down, but you amend it, put on exiough amendments to 
it, and here you are talking about buildti^ a lateral road into 
town without having a trunk line. They don't build laterals 
they build trunk lines firet;" and I think this subject is of so 
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much moment that I wish I could elevate my voice sufficiently 
to be heard in the halls of Congress. The government has pot to set 
the example and then the States will follow, but unless there is enough 
earnestness displayed here to let those men know that we are in 
earnest about it, I am afraid they will pass it up, I am afraid they 
won't hear us; but I wish they could hear us and know. You thmk 
about what the government can do. In that western country th^ 
have given thousands and thousands of acres to railroads to open 
up that coimtry; the railroad company has made money out of it. 
Why shouldn't they help to build the mains that feed those arteries 
in the very same land of a way, in the same manner? Look at what 
they have given to the rivers and harbors. Why, they are even 
appropriating money for air ships. That is all right, but let's get 
the roads first. I want to see the time come, and I tell you it is 
approaching in our country — ^we've got the railroads down there 
a number of them, and are building more, and the world is our 
market. We have got land there — ^I attended the Kansas City 
Land Show a year or two ago, where they were selling lands m 
Utah, Colorado, Oregon and CaUfomia at $500 an acre, and I want 
to say to you that we have got thousands upon thousands of acres 
in Oklahoma that is just as valuable as any of those lands, we've got 
innumerable streams, living canals that, with their own power, 
will irrigate those lands, but we must have roads to get the products 
of those lands to the market, and I made this proposition to towns 
down there, I made it to my own town, I said "If you will build these 
roads in here and sell this land in small quantities to the man that 
wants to till the soil — and I say it ought to be made possible for 
every man who actually tiUs the soil, for him to have an oppor- 
tunity to buy that soil and own that soil that he is tilling, I don't 
mean to give it to him, I mean he ought to own it, to become a 
home-loving patriotic citizen as he would be if he owned it, even 
though it was only 20 acres, if it was his land — ^you can't get much 
patriotism out of bo£uxling houses, a man won't fight for a boarding 
house but men will fight for their homes — I, at my age, and I am not 
so very old, can take 5 acres of ground, 10 miles from town, and if 
we had a road out there so that a gasoline wagon could come out 
every morning and take every bimch of shallots and lettuce and 
tomatoes and okra and asparagus and eggs and butter that is rsused 
there on that 5 acres to the market, I will make an independent 
living. That's the last country we are going to open up, and I told 
those people down there that we must get together and keep our 
young people at home. They can't go into new countries and get 
lands as some of us have got them down there. There are no more 
new countries to be opened up. Let us make it possible for them to 
stay here, make it possible for them to get their homes here. We 
cannot do it if we go on as we are. You know that the greatest 
intelligence of this country, you will find it by going right here 
in your own city, you will find that the best brains are inva&ig farm 
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ichinery, making fann machinery to cultivate the land, and they 

B making machinery to harvest the cropa, and what does that 

aan if we don't build these roada? If we don't get together and 

lild these roads, in fifty years some of our country will be a coiin- 

y of landlords and tenants. We have got to build the roada 

, order to avoid that. One man will control 10,000 acres, and 

it will the others be around there? They will be bireUi^s and 

J will be tenants, won't they? I3 not that the history of other 

nmtiiee? And to think about our State, where we raised enough 

It year in our gardens, on our vines and trees, to pay the taxes of 

e State, that rotted on the vines because we couldn't get it to the 

irket. It's a serious proposition and I hope that before this con- 

ution adjourns — I don't care, I've come a long way, if I had to 

By a week longer in order to get results, I'd stay. Twelve years 

efore Statehood, I built my own school house, I sawed the lumber 

my own mill, I hauled it out of the woods with my own ox 

I and in many instances, I drove the oxen myself — I'm not 

ling you tbat to make you think I've done anj^hing great, I 

1 to do it, and I built my own house and built my own benches 

i hired the teacher to teach my five children, and I built 20 extra 

gats that I rented to him for $1 a month, I gave him SIO a month 

. ad those seats and his board and lodging, and he rented the others. 

t then went, when I saw what was going on in that country, I went 

> Little Rock, I started on a tour, I went over there and told these 

n I thought I'd put it iu a commercial way, I was the president of 

: Commercial Trust, and went in a commercial way and told 

m what we had. I told them that I bailed from the biggest 

ind cotton market on earth, and it was at that time, as high 

) 50,000 bales of cotton was hauled into that town of Ardmore 

inually and sold off of the wagons by the men that raised it. 

MRiey said "What else have you got?" I said, "We have got the 

E6t wheat on the globe growing in the valley of the Wachitaw 

i the Indian Territory." They asked, "What else have you got?" 

BiBaid, "We have got the finest cattle country under the sun; we 

ike the premium at St. Joe, Chicago and Kansas City for the 

let short horned cattle." "What else have you got?" I said 

iFe have got 100,000 bright eyed boys and girls who are sons 

[itod daughters of pioneers, and 10,000 of those are growing over 

_ B ever^' year and our jails are filling up with those boys and it is 

fer them that I have come to plead." Now the government is send- 

g boatloads of teachers to the Philippine Islands to teach those 

»ple and the very best people of America here need some help, 

1 at Little Rock they passed a resolution and notified their Con- 

1 to help us out. I went to Memphis and met five different 

_ sations with the same result. I went to St. Louis and Kansas 

Ity on that same mission and men stood around and said, "I 

mder where Suggs is getting hia graft?" I said, "I got it last 

ring, t got it all back, and I got all the money, all the interest and 
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The CHAiMfAjr: Gcotlcmcn, the 
tdk« pJbi«« tfa» afternooD » one tiial 
lnHy to eommwwnocCT in efaarse of State raadt. It 
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on tttate and eoonty highways. We have not nnde 
in New York Htate yet, becaose the iMuM em s 
thoi^^ we ought not to be too hasty in taking tiieai np, 
partieularly anxioos, myself, to hear what yon 
to say in regard to the ose of State and county hig|i w ay a ; 
by Ikesvy truck traffic, and Colonel Sohier, of MaasndMsel 
taken j^eat interest in the subject, will first speak to 
proposition^ 

ADDRESS BY CX)L. WM. D. SOHKR 

Chairman MasBoehusdis Highway Commisnan 




I am sorry there are not more of the hig^iway commiwaaMms hoSi 
because I have been having very voluminous correspondence with Ike 
commissioners of various States in the Union, iirfio wanted to know 
what regulation they ought to have for their roads, and we hvrt 
had much more correspondence in Massachusetts from the towsi 
that have said, ''What are we going to do for our roada vrhoA coit 
us $2,000 or $3,000 a mile to build, gravel roads, when one msn 
in town buys a truck and runs over that road in wet weather and 
ruins a road we have been ten years building?'^ One little town 
in Massachusetts had five wooden culverts broken in one dqr 
by one lumber truck that carried 10 tons, and it cost S3 on the 
tax rate to put them back, and a week later that same truck went 
over a covered bridge and broke that down and it was closed 
so that everybody bad to make a detour for nine months. One 
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{ ctf these six ton trucks, weighing 13 tons probably with a load, 
went through and broke the bridge between Ayer and Shirley and 
aent everybody else around for the next year and a half until the 
Bounty and towns got together and built a new bridge, and they 
1^ Wanted to know what they could do. In the city of Boston, Mr, 
'Sullivan, the road commissioner, saw them getting ready to move 
' aome very heavy object, I have forgotten what; he knew the bridge 
yrsB ineufficient, so he told them they must not go over that draw 
bridge and told the draw tenders not to let them, and they waited 
until one rainy night and got part of the way over, broke down and 
got stuck and then he tried to sue them for damages and found there 
was no law under which be could collect; consequently, about a year 
and a half ago, I began to study a little on road regulatioi^, be- 
i cause I believe that, contrary to what I saw in the papers in Boston, 
which said that we must build the road to carry the traffic as the 
railroads did, I wonder what they would think of a railroad that had 
bridges that would carry 56-ton locomotives and bought a lot of 
100-ton locomotives and broke all the bridges down before they got 
bridges strong enough to carry them. You have got your roads, 
I and if you do not regulate the traffic, you won't have your roads and 
i won't have the traffic either, because they cannot go over it; and I 
.found that England and France, Belgium and Germany had adopted 
regulations for various kinds of traffic. They had a regulation — the 
i English and French regulations were very nearly alike but the 
i English was a httle more liberal than the French. If I remem- 
ber rightly, they had a regulation by which nobody could move 
Viything over a road that had more than 800 pounds per inch 
^width resting on the road surface, and we adopted that in Mas- 
aachusetts and it doesn't make any difference— excuse me a second, 
we adopted that in Massachusetts for roads that were not pave- 
ments, it does not apply on the city pavements; I think it ought 
to and soon will, it makes no difference whether you use a wheel 
or board, without a permit you cannot move anything over the 
road that has got more than 800 pounds per inch width, which 
is very nearly the steam roller specification ; it is just about where 
the English traction engine goes. We have got into our law a 
provision that no motor truck weigbiDg more than 4 tons with the 
load could go more than 14 miles an hour, and no motor vehicle 
weighing more than 6 tons, including the load, could go more than 6 
miles an hour on iron tires and 12 miles an hour on rubber tires, 
and we have recently notified several of the sightseeing omnibuses 
tihat if they exceeded that speed limit on some of our narrow roads, 
we would take the licence of the man away and take the registration 
tt the car away and he could not run on that road. We have got 
m our law a provision that nobody could pull anything over the 
load with any Qange or rib that substantially injures the surface of 
tile road to any considerable depth. We said that nobody could 
move more than 14 tons over the road without a permit. Nobody 
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can move more than 12 tons over the country roads without a per- 
mit. Nobody can collect by law now in going over bridges if they 
are posted, in Massachusetts, if they move over 6 tons. The au- 
thorities are authorized to grant permits and to specify in those 
permits the particular routes to be taken or any other precaution 
ihey desire to take; that the authority in charge of the road, who- 
ever it happens to be, with us, the highway conunissioner on one 
road, the county conmiissioner on another, some street department 
or road commissioner in villages — 

A Delegate: The 14 tons would be on one truck? 

CoL. Sohier: On one load. 

A Delegate: Could they draw a trailer? 

CoL. Sohier: Yes, sir. We put another thing in that law, 
that anybody that violates the provisions of this law, driver, owner, 
or operator, who violates the terms of the permit, shall pay all 
the damages and the damages shall be collected and paid into the 
fund of the person that has to repair that road. We had a fine, 
of course, but that depends on the police force and the police force 
will not necessarily prosecute; I don't think we shall, but it gpes 
us a chance to do it. Any local authority is authorised to limit 
the speed of those vehicles weighing over 4 tons with the load, to 
6 miles an hour, over any bridge, provided he posts a notice con- 
spicuously at each end of the bridge. I have often wondered — ^I 
would like to hear some one talk about it. I have always wanted 
time to sit down and figure what the man got out of the road and 
who ought to pay for it. It is pretty evident to me, or seems to 
be, that no one individual in the conmiunity, merely because he 
can make a living or even employ a workman profitably, should 
be allowed to tax the community more than he gets in profit— 
we'll put it that way if you like. He should not cost the com- 
munity more than he gets in profit, because if we have to pay more 
in taxes to maintain a road in order to allow somebody to do a 
lumber busmess with a truck over it then he can make in a 3rear, 
it is easier for the community to put him in the poor house and 
support him there, because it is cheaper. When the automobiles 
were turned over on one of our very good gravel roads between 
Albany and Pittsfield, main through line, it meant 700 cars a day 
going very fast over this little gravel road, that this little town had 
borrowed money and built in ten years, with our assistance and in 
three years it didn't look like a road. It was holes and ruts and 
mud holes. It was a very good gravel road before that, as good as 
you can build, but it would not stand 700 motor vehicles going over 
that road, and those people ploughed it up; they said ''If we can't 
use it, you sha'n't, because our bonds ain't paid yet;" and we told 



DIBCOTBIOH 



279 



them to fix it up and we would help them with it next year and we 
did; we are allowed to put 20 per cent of our vehicle fees, which 
amount to $20,000 a year, into improving roads that way and we 
help them put that road back in good order, and I think they could 
go over it this year and not do any damage; it is coated with oil 
and Tarvia. I hesitated at one of my other talks when I saw 80 
many gentlemen from various States where they do not and are 
not dealing with the problems of heavy traffic as we are in Massa- 
chusetts, to discourage them by giving mamtenance costs, but it 
happens to come a little bit in Ime with what I have been talk- 
ing about on truck regulations, and so I am going to tell you a 
little something about England where they keep much better ac- 
cxiunts than we do of what the cost, as far as they can tell, of motor 
bus traffic is. Now an English motor bus is, I should think, just 
about the equivalent of any one of our 3i or 4 ton trucks. It 
is a double decker; it carries 16 people inside and 27 outside, if I 
remember rightly. They have five minute service to a great many 
places from 15 to 25 miles out of London. I don't happen to re- 
member any further out than Hampton Court. They have been 
recently established, many of them, and as you probably all knoiV, 
the motor bus traffic in Ijondon, if you haven't looked at it two or 
three abreast and you wonder where the taxi is going through, but 
when you stop on the end of the main street cros^ng, you will see 
ten buses in length and two or three in width awaiting until they 
get the signal to go across. They were proposing a speed limit at 
Hyde Park when I was in London, and the trafhc captain went lie- 
fore the authoritiea and said, "We cannot move our traffic if you 
give us any speed Umit; we have got to have ttie foot passengers and 
traffic going so they won't interfere with each other, and the traffic 
cannot get through if they don't go fast, because 10,000 vehicles 
an hour pass Hyde Park comer and they will back up for 2 miles if 
we only let them go 2 miles an hour; they go 20 miles an hour when 
they get to the middle of the street and never let anybody cut in, 
walking or driving or any other way." In Middlesex County you 
will find in the Light, Railway and Tramway Journal for August 8, 
the damage done to roads by mechanically propelled vehicles, 
weight about 6 tons, motor buses — I think the 6 tons would in- 
clude the vehicle and load — Mr. Wakeham, who is the county 
engineer, gave the average cost of 16 roads running in and out of 
London in Middlesex County, main traffic roads, before and after 
the establishment of the motor bus traffic. His roads had cost him 
ISJ cents a square yard a year to maintain as water bound macadaoa 
roads — I2J cents a square yard a year, before the advent of the 
motor bus. When the motor bus came in, it cost him 25.6 cents 
per square yard per year to maintain his roads. He gives the whole 
table there and the variation in coat was between 4.5 and 20 cente 
before the motor bus, and after the motor bus, between 14 and 42 
cents; and one curious thing was that one of his roads, which cost 
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16 cents before the motor bus, suddenly jumped to 42 cents after the 
motor bus. His chaise in 1911 and 1912 was 1.2 cents per ton, 
per mile going over that road, and in 1911, 1,8; in other worda, it 
increased because of the motor bua traffic. In his opinion, that is 
all the traffic showed it to have increased, but the cost of transporting 
one ton or keeping the road up had increased 0.6 cents or 50 per cent 
increase for every ton that was hauled over that road, and the io- 
creased cost from the motor bus traffic was 4 cents a car mile. Under 
the special act of Parliament, they taxed them three-quarters of a 
cent, and the Light, Railway Journal was publishing the editorial 
to show that the motor buses should be cbai^^ed somewhere near 
in proportion to the damage they did to the roads, if they were 
to establish their lines, which again comes back to how much should 
the community pay, how much more than the 5 cents of that com- 
pany, if it is going to cost the community 3.25 centa a mile every 
time that vehicle runs over the road, and I think you will find it 
costs usually very nearly 1 cent a mile per vehicle to maintain a 
macadam road. You do it somewhat cheaper with oil. I think 
that's all I want to say, Mr. Chairman. If any gentlemen will write 
to u8 and wants, at any rate a start at a motor vehicle regulation 
law for motor trucks, etc., and will write to our secretary in Boston, 
we would be very glad to send them copies of the law that was as 
good as we knew how to draft at that time. We have got a wide 
tire law applicable to all vehicles, that was adopted without any 
opposition whatever from the farmer, but the title of that law was 
"An act to r^ulate motor trucks and other things going over the 
highway," and we did not advertise whether it was a motor truck 
or an iron tired vehicle drawn by a farm horse, and we got it through 
without any opposition, and if we are reasonable in enforcing it aad 
gradually jack them up and not make them all do it all at once, I 
don't think we will have any trouble with the farmers and we wifll 
have our wide tire law. There is a penalty of $100 for each offenotlfl 

A Delegate: For only using or selling? B 

Col. Sohibb: A fine of not more than $100; but for any ve- 
hicle that damages or breaks the bridges, if the man ia violating 
the 6-ton law, he has got to pay for the bridge and it cost S3500 to 
repair or rather to rebuild a bridge that was broken by one truck 
between Ayer and Shirley, it took all summer and cost $3500, but 
in the Richmond case where I said it was $3 on the tax rate, the 
valuation is only $100,000 in that town. The bridge cost $1500 
to put back; and we have got a great many bridges in my state 
that are not designed and were never meant to carry anything over 
6 tons. We cannot move a steam roller over them and do not do ao 
without strengthening them, but a fellow comes along with a fr-ton 
truck and a 7-ton load, going 20 miles an hour, and you know what 
will happen. 
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A Dbleoatb: Is that a local law? 

Coi^ SOHiss: This ia a State law, for the State of Massachusetts, 
iq>plicable everywhere. 

A DsLEOATE : It could be made a local law? 

Col. Sohisb: It is a local law authoriziag people to make 
a 6-mile speed with a vehicle weighing over 4 tons, and we have 
authority locally to post the bridges down to 3 tons, if the bridge 
is unsafe, and before this law went through, the man could not re- 
cover any damages, but neither could we. Now, if he takes ten 
tons over one of those bridges and breaks the bridge, he will have to 
rebuild the bridge instead of you; that is the di^erence. 

The Chaikuan: I am very much interested in that to show 
how the different traffic laws in this country compare with what 
they have in other countries. In New York alone the automobile 
licenses there run to 126,000 in number, of which 35,000 are trucks, 
while in the whole of France, the entire number of vehicles only 
amounted to 84,000 and in Germany very little over 60,000. In 
the State of New York alone we are carrying a great deal heavier 
traffic in number of vehicles and everything else than they are doing 
in France and Germany, nearly combined together. I will call 
upon Mr. Ricker, of New York, our deputy commissioner of high- 
ways, because he has given this matter a good deal of tudy in this 
State. Under our State law, there is now a provision that no truck 
company or sight seeing cars or any trucking for profit outside of 
private business can go into eiristence without procuring a certificate 
from the public service commission of New York, putting them in the 
same category as any other transportation company. There is a 
large number of appLcations for permits in our State and we are 
now considering the terms upon which those permits shall be granted. 
I have the pleasure of presenting Mr. George A. Ricker, first deputy 
commiaaoner of New York. 
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First Dcpviy Commissioner of New York 

As Commissioner Carlisle has said to you, we have the problem 
of what to do to protect the property, the roads in New York State, 
from the unusual, perhaps we might say the cruel and unusual 
punishment that wiU be given them by the motor trucks. In the 
densely populated section of the eastern part of the State, the motor 
truck is very prevalent. Even where electric raiboads are operated, 
in the roads or beside the roads, the motor trucks are running ap- 
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parently with profit because they continue to run and multiply in' 
numbers, even in competition with electric railway service. Now, 
these cars weigh all the way from 5 to 15 tons, and they run at con- 
siderable speed. The public service commission is hearing appli- 
cants who desire permission from them, as they are now classi- 
fied aa common carriers, to operate over our highways. Aa a rule 
these cars— you are familiar with them — run on four wheels; they 
have hard tires and they run frequently and at considerable speed. 
I have participated with members of the public service commia- 
Bion at these bearings and have brought out the facts regarding 
weights, sizes of wheels, loads, speeds for the purpose of selecting 
data thiat will enable the commissioner to make rules for the pro- 
tection of the road. These Hnes are increasing with sucb rapidity 
that it is a very serious problem with us and a very pressing problem. 
It is not one that we have got to think about for the future; it is 
with us now, and we are anxiously looking for information from all 
sources as to the limitations that we shall put upon these cars, 
88 to the loads that they may cany, as to the size of wheels, width 
of tire and speed. It is no unusual thing to sec cars running at 
a speed of 25 miles an hour with heavy loads, people hanging on 
the running board, and on one of the hearings, I know an Italian 
who ran the car and when asked what he did when the seats were 
all full, he said "We sat them on top." Now, that is a pretty serious 
problem. In addition to passengers, they carry heavy loads. Of 
course the difficulty Colonel Sohier has spoken of with regard to 
bridges is also very serious. Now, we cannot exclude those people 
from the road; they apparently have the same r^hts any other 
citizen has to use the roads, and the people in the localities in which 
the lines operate want the buses, they are a great convenience. 
They patronize them liberally, and these buses run all the year 
around, too, though naturally in the winter time they are not as 
popular as at other times. A point that has arisen in these hear- 
ings is on the amount of money that they shall pay, if any, towards 
the upkeep or the cost of construction. Where our electric lines 
run on improved highways, they are required to pay, as all railroads 
have to with us, for the pavement between their rails and 2 feet 
outside. Now, the law says that these buses, these bus lines, 
may be required to reimburee the railways for some portion of that 
expense which the railroads have ah-eady contributed to the pave- 
ment. Now, that is a very vexing question. Most of the appbcants 
who wish to run these buses have about enough money to buy a 
bus and a little left over for a few trips for gasoline; when that ia 
exhausted, then they depend upon their daily receipts. If they 
are to be saddled with any part of the expense of the pavement, 
it shuts them out. I am hoping that the public service commis- 
sion may do something of that sort. I noticed in the car before I 
came up a paper entitled "What the Automobile has done for Rood 
Roads." I think somebody ought to write a paper on "What 
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Automobile is doing to Good Roads," especially the automobile 
trucli. That there is need for more durable types of pavements, 
of course we all know very well, but how in the world to meet the 
unreasonable use of the roads that is brought about by theae heavy 
trucks, is the problem that we are studying, and this problem has 
come up so suddenly that we hardly know where we are at. Any 
thoughts that any of you gentlemen have growing out of your ex- 
perience with them, will be very gratefully rec^eived. 



Ths Chawman: We will be glad 
tlemen in relation to this matter. 



to hear from any of you gen- 
Tbe matter is now open for 



Mr. Washinqton: It may interest you and other gentlemen 
here to know that this question is such an important one, that 
I fmd that abroad it has been given attention for more than a 
century, and I found the other day, in looking over the road his- 
tory of some Eurpoean countries, traffic regulations as to the weight 
of vehicles, the loads they might carry and the width of tires, made 
in 1S09, and as far as I can gather, there were some regulations 
even previous to that period, so we can see this is a question where, 
in older countries, they were at the point we are at now and realized 
the importance more than a century ^o of regulating tires and 
saving the roads from undue wear and imnecessarily heavy loads, 
greater than they should bear, and in nearly all the prominent 
countries of Europe, they have drastic and severe traffic regulations 
limiting the weight, as Colonel Sohier said, per wheel and per inch 
of tire, and in other words sub-dividing it, in some cases, on the 
unit basis of width of tire, but limiting the load on a given vehicle. 
Most of the vehicles in France and Italy are two wheeled vehicles; 
you hardly ever see a four wheeled vehicle except as a victoria or 
automobile, all the heavy hauling is done in carts. I have seen 

cart of sbt horses harnessed tandem and I have seen in Paris one 
with eight horses to it hauling probably ten tons of stone. Some- 
times the beds are 12 to 18 feet long, and they pile up casks and 
building stone on them, and in the ports like Genoa, enormous 
loads of foreign products of all kinds, and of course very frequently 
to meet those conditions in the cities they have stone trucks and run 
those vehicles upon cobble stone blocks IS or 24 inches in diameter 
and sometimes 12 inches thick when they are put down, and I have 
1 cases where they seemed to have been worn down 4 inches and 
"Ih^y took them up and turned them. That is possible in European 
cdtii» where they use their horses tandem, but if you had them har- 
aeeeed as we harness them, abreast, the horse would be on the smooth 
or slippery part of the street, not out on the track, and he could 
not get power enough to pull his load. This is only a trifling con- 
tribution, but it may be interesting. 
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. Cluck (of Pennsylvania): Has it never occurred to Miy 
of these gentlemen present that possibly our regulations and li- 
cences are not in accord with the road? We in our section ban 
quite a number of motor trucks operating in di&fereot vocations. 
Just the otber day I had occasion to pass one, and after inquiring aa 
to the load it carried, I was told it carried 12 tons. We all know 
that no public highway has been built or is even being built now 
that will stand such a traffic as that, but as the gentleman has saii, 
large traffic has become a habit, but are these motor trucks, auto- 
mobiles and all these new fandangoes paying the share of the rev- 
enue they should pay for the use of the highway? You take an 
automobile, and we have heard a great deal about them during 
this week, the gradation, in my judgment, is not in comparisoa 
to the amount of damage to the roads they use. If a light buggy 
was placed on a macadam road, such as I saw in this city today, it 
would run for a thousand years and the road would stUl be there. 
They told me that road I saw today was put there a year ago, and 
it is a total ruin. There must have been something to do that, 
and something more than the ordinary travel these roads were 
originally built for. That road, I was told, cost the people of this 
county here about 917,000 per mile. That is an enormous amount 
of money to spend on one mile or so of road and have it destroyed 
in one year. My opinion is this, that license laws as fixed by all 
the States as far as I have read, graduate by horse power; tbey 
say for a certain number of horse power you shall pay $10, 
over and above that, $15 or $20, and they go on up to a certun 
standard. This last act I have not read and do not know what it 
is, but I believe the system is wrong; I think the system ought 
to be based on the size of the tire, starting with possibly the smaUeat 
rubber tire that is used on either steam or gasoline vehicles; it should 
start with a fixed price, posably $10, and graduate for every half 
inch of tire space instead of horse power, fixing your price so that, 
while you are not going to drive the business away from you, gentle 
men, that's not the idea, but they ought to pay in comparison to 
what they destroy. No man runs an automobile or truck for fun; 
no man displaces his horse for fun, he does it for gain, that is every 
man's object in life, the gain he gets from it, and that is the reason 
he runs it. The driver of the pleasure automobile drives that auto- 
mobile because he can afford to drive it, or ebe he would not drive 
it. The ordinary business man drives an automobile because he 
can make more money that way than by going in steam cars or by 
horse. My idea is this; place a graduated scale of licenses to ihe 
inch or half inch or even the quarter inch bearing surface, and theo 
the next remedy I would suggest is this; instead of the funds being 
paid into the State treasury as tbey are, they should come back to 
every county and local municipality where the licence was originally 
paid from, so that if a bridge breaks down in a township where the 
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public is already taxed, that comes back, in addition to the fine that 
the gentlemsn has well said should be imposed. 

Mn. Smith {of New Jersey): Wouldn't it be a better plan in- 
stead of taking the measure as the gentleman mentioned, of the 
width of the tire for the license tax, wouldn't it be better to take 
the combined weight and speed of the car, because those are the 
ingredients that do the harm, while the width of the tire does not 
determine anything. For instance, if you take the size of tire, a 
Ford car would pay a great deal less than a Cadillac car, which 
carries a 5-inch tire while the tire of the Ford car is very small and 
very narrow. I think the three things combined, the size of tire and 
weight and speed are the three things that should be put together 
and made a composite from which we should draw the figures, and I 
think the license should be a federal license and returned to the 
counties or States in proportion to the number of roads they have 
in that county; they would be paid right back to the State and the 
State in turn would pay the money to the counties and that would 
be an inducement to the counties to have more roads. I believe 
our association, the A. A. A., are working for a federal licence law. 

Mb. Wright {of New York): I believe that in New York any 
person with a load of over 8 tons takes his chances on crossing a 
bridge, but no public official cares to take advantage of that law. 
Everybody feels that the bridge ought to be able to carry any reason- 
able load, whether the vehicle is an automobile truck or anything 
else of that sort. 

The Cbairuan: If there is no further discussion, Mr. Smith of 
New Jersey wants to speak on the subject of National Roads. 

NATIONAL ROADS 

By F. F. Smffh 

This matter of the Quebec-Miami highway was to have come up 
last Monday, but there has been such a crowd of other matters and 
papers that we had to give way. I am sorry we haven't got a larger 
number here today, because I feel that this is a subject that maybe 
some of you don't know about and will be very much interested in 
when you do know about it. The Quebec-Miami highway is some- 
thing that is known to very few people except in the East, and I 
doubt whether some of the Western people have even heard of it. 
It occasionally crops out in the papers but nobody knows just what it 
means. For the first year after the formation of this commission 
which created the Quebec-Miami idea, it was a joke, almost, to think 
that there could be s road running from the upper end of our States 
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to the south; practically it is an international road, taking in 
part of Canada, and is partly governed by a board of governors 
who are Canadians, and it runs down through the Eastern States 
and the District of Columbia to Florida as well as through a^ con- 
siderable section of Canada, and consequently it is practically 
an international road. It was created in this way. Nearly four 
years ago the New York Herald and several other papers got busy 
and tried to start a road in the South, partly as an advertisement 
of the New York Herald and an Atlanta paper, and they formed a 
little committee and called it the National Highway. It started 
from New York and went out through New Jersey and Pennsyl- 
vania to Gettysburg and through the mountains of Virginia and 
was later on continued to Jacksonville, but it is a road that is prac- 
tically on paper, because it was never found feasible. The Glidd^ 
tour went over it, but it had a terrible time. It is rather an im- 
practicable route, because it goes through the mountains of Penn- 
sylvania and Virginia and then on through a wild r^on where there 
are no hotels and where tourists have no means of taking care of 
themselves on the route. The southern part of this road was part 
of the capital highway from Richmond down and it was a Richmond 
road. Tlie latter part was never graded and is practically a hog 
wallow although fenced in and called a road. Three years ago some 
of us got together and said, 'There ought to be a road from the 
north to the south, because it is needed." We got a committee 
together and went over the route and picked out a route we thought 
might be good. At the meeting in Richmond two years ago we 
formed a definite conmiission of 30; five Canadians were present 
there, embracing those gentlemen who spoke this morning, and 
there were two representatives from each of the ten States through 
which the road passed and two from the District of Columbia. 
We dignified ourselves by the name of the Quebec-Miami High- 
way Association and said we would work without any pay and 
bear our own expenses for two years. I happen to be a retired 
manufacturer and have plenty of time. We could not, of course, 
build the road; we merely compiled the road, just as you'd go to 
your library and pick out a book and read an author on one par- 
ticular subject. We got together in three or four different meet- 
ings and formed committees from different sections of the country. 
I have been over the whole route. During May and April I drove 
up from Miami to Philadelphia, and then in the smnmer up to 
Montreal. Josh Billings our great American humorist once said 
that} the hen is a wise bird because she never cackles until after the 
egg happens. We don't cackle about this thing but the road is 
nearly done and it is a surprise to oiu^ves as weU as to others that 
we have been able to accomplish what we have. They say the secret 
of John Wanamaker's success is not in doing things himself but in 
making the other fellow do it. We made up our minds to find the 
missing links and persuade the county officials to do the work we 
wanted done to connect the route up, and we succeeded. We have 



NATIONAL E0AD8 

tot Spent a great deal of money and have not gone into debt. We 
Oimd out there were a series of roads, for instance, a little piece 
riF road from Montreal to Quebec is not finished and will not be 
Mfore next year, but from Montreal down there was a continuous 
lighway, the old stage route following the Hudson River. As we 
ot down to New York, we struck another road built one hundred and 
fty years ago from Boston to Baltimore, and we used a portion 
if that. Further down we found short post roads that had been 
tetablished, some of them one hundred and fifty years ago, so we 
kied out the different ones until we got some that were pretty good 
ind persuaded the counties to put in the Uttle connections, and 
now we have a continuous road, although it is not quite finished. 

I The hen has cackled a little early perhaps, but this is gomg to be a 
road that will be very popular and useful for different purposes. 
It is a very scenic road, as you follow it from the Adirondacks down 
|the Hudaon, all the way down to New York, then it crosses the 
Hudson and goes through the Oranges of New Jersey into Peno- 
iiyivania down to the upper Chesapeake and takes in a historic 
'toute from Richmond to Washington. There are twenty-seven 
battle grounds on the route within a hundred miles. Further down 
it goes through the pine r^ions, Pinehurst and several other resorts 
issed by our people in the winter, and at the same time it connects 
^ these capitals, Richmond, Savannah, Augusta and there are 
twelve large cities on the route and over fifty good sized towns and 
'dozens of small villages. It goes through a thickly populated 
Xi^on, and geographically it is right. If we went as far back in the 
nountaioB as the red line shows, we would find that we got snow in 
November and aa late as April; if we go near the coast, we would 
Bnd that in the whole route there isn't a hill 100 feet high and 
Uiere b not a grade over 5 per cent, and there is a good hotel every 
$0 miles. It will bring the Southern people in the summer to the 
mountains and lakes and connect all those principal cities and result 
in a great mercantile traffic. Starting here we have the line fin- 
ished from Montreal to Washington, with the exception of 10 miles 
that will be done this fall, practically nearly all a stone road, a little 
in New Jersey that takes in gravel roads and a little piece farther 
i^wn that taies in cement roads, but practically it is a stone road. 
Further down, it takes up the gravel roads through Virginia, and 
further the sand clay roads. When it strikes Pinehurst, there are 
1500 miles of dde roads all throi^h the mountains that Mr. Tufts 
Vd hia associates have built, pleasure drives. In Georgia we strike 
piagnificent roads, hundreds of miles of them continuously. Once 
!n a while we strike a little gap. We have had several very dilEcult 
laces to overcome. One was a little place in Maryland, only 10 
les had been washed away, built one hundred and fifty years ago, 
shed sixty years ago and never rebuilt, and finally we tore it all 
ut and put in a new road and it's a sunk-way now; we have just 
ut in a real good cement road costing $80,000 for 00 miles of it. 
•her down we bad another difficult place in North Carolina wha« 
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the log camps shut out the automobiles and wouldn't let us c 
through their camp, so we had to make a little detour, but we a 
going to build that 6 miles there right through the county in trestl* 
work, if necesaary, and go over the log fellows. Further down io 
Georgia we struck a swamp so impenetrable that we could not gel 
through and couldn't even build a bridge there. Lately, however, 
they put a large bridge there right across, resting on the islandB, 
and the railroad companies have made a contract with us for ten yeaia 
to carry our cars across that place on flat cars at $2. We have no 
more difficulties except that in two or three places we have ferries 
in Florida that will be replaced with bridges. The great advantage 
of this route is that it connects the North and the South and doea 
everything to make good feeling. We find that the tourists are going 
to Florida a great deal more than they (hd, because they can take 
their cars and have something to amuse them. We have iSOO 
miles of real good roads finished in Florida, drives that would please 
the Northerners so much they would always want to go to Florida. 
Following the drives of 400 miles from Miami to Jacksonville, this 
whole route is 3400 miles from Quebec to Miami, and there is only 
about 100 miles of it not yet in good condition. You can go over the 
whole route as it is, but by next year all those little gaps will be 
finished, and by next November you will be able, with comfort, to 
average 100 miles a day easy. I did that coming up I speak of this 
today from the fact that we are having so much interest in this 
convention about how to build roads and what we are going to do 
and what is going to happen to the roads. Here we have got some- 
thing that has actually been done, and the fruit of one of these 
conventions. When we held that convention in Richmond two years 
ago, we did oot think we could do such a thing aa this, yet we did it 
and did it so quietly that few people realize it has been accomplished. 
So I believe there is work being done over this country that yoH 
could take a lesson from; we get all these ideas from one another; 
you can take up a little road of 10 miles here and 20 miles there 
and get busy and accomplish these things by united effort and 
occasionally by bluff. We got hold of one county there that wouldn't 
do anything, would hardly let the road come through there. We 
said, "All right, we don't care, we will go down through the ndt 
county," and we started to build a road and they immediately came to 
the scratch and put up the money. There are several cases where 
we made them do that. Some would say, "That's a hot air roadf 
and so it is, in one sense, we did it by talking and persuasion with 
other people and made them do what we wanted them to do and it 
was not a hard job either when we got right down to business. Som^ 
body said hot air is a thing that could be laughed at, but you re- 
member the old hen laid over 3,000,000,000 e^s last year and 
two-thirds of them were hatched out with hot air in incubators. 
I don't know that there is much more to say about this. I could 
go right on telling stories about it. We have adopted a eystem-j 
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b have not yet finished the work, we have now got to do the fin- 
lltng up of these littie places and then we have got to mark it off 
id we are going to have a very perfect system of marking by the 
If scheme. There are some of the New York State roads that we 
in this route that have adopted the color system of painting the 
■aph poles with yellow, blue or green according to the different 
We have adopted a yellow and black band with ao arrow, 
all you have got to do in spinning along the country roads, 
it or day, is to follow your arrows and not bother with signs or 
jhing of the kind, and we will have a book describing the route 
will arrange with the hotel people so we can get a maintenance 
and keep a patrol and the hotel keeper will take it up and 
iribe to these books and pay a certain amount towards keep- 
up the road, but you understand this road is not for the auto- 
pbile people and tourists only, the principal use of this road will be 
local use between different points and for mercantile purposes, 
trade and the use of farmers. There is an immense amount of 
hnning being done in Florida, Georgia and North Carolina and 
L Was a great surprise to me, I never had any idea what a beautiful 
IfUBtry there was between here and Florida until I went through it 
1^ automobile and passed through the village streets themselves 
^istead of passing merely through the railroad depots. So people 
dio want winter pleasure can take their car and go South and 
Itoroughly enjoy it, and it will cost them less than it would to stay 
ft home, almost, because everything is so cheap in the South. Liv- 
ig is cheap. You can use your summer clothing and live there 
peaper than at home. This is an interesting subject and a sub- 
bet that I think this convention ought to endorse, a subject it 
nould take up and look into. We hope you will be interested 
plough in it to travel over this route when it is done and ask more 
tactions about it and make yourself thoroughly familiar with the 
poebec-Miami highway. 1 thank you very much for your attention. 
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The Chaikmajij: Is there any point any gentleman desires to 
ire about or discuss in reference to Mr, Smith's road? 

i Deleqatb: How wide is it? 

Surra: That varies in different places. We merely used 

ids which were built, 40- and 50-foot roads in most cases. 

le cases in the south they do not build their roads quite as 
le and they run down to 30 feet between banks, sometimes 30 
between fences; the road itself is 16 feet, and in some cases they 
i laid the pavements 8 or 9 feet wide and laid turf and grass 
ll the outdde so that you can turn out. It is not a uniform, stand- 
road. The upper part is a stone road, from Richmond north, 
below that, gravel. Further south you get the clay and the shell 

and in Florida a great many phosphate roads. I can show 
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you roads which are like a looking glafis, they are so smooth and hard, 
but in other cases they are the ordinary country roads made better. 
We cannot say that they are the best roads all the way down, hot 
they are better roads than the average country roads in the North, 
so much so that you can travel anywhere on them with ease and 
comfort. 

A Delegate: Isn't it sand roads on the east coast of Florida 
above Miami? 

Mr. Smith: Very little of those left now, they are brick roads 
in some places and in other places shell roads; in other places roek 
roads. 

A Delegate: Does it go through a rock ledge or mountains? 
I know that country; I made an examination of it myself a few 
years ago. 

Mr. Smith: We have a great deal of that road finished now 
that is thoroughly good. Well, the last 200 miles down to Miami 
are now all fimshed rock road and oiled, made with ooquina rock, [ 
finished last year, ground up coquina rock and rolled and scraped | 

and oiled. i 

I 

A Delegate: Don't it go to pieces when it gets wet? i 

Mr. Smith: No, since they have oiled it, it doesn't hurt it 
much. 

A Delegate: Mr. Flagler is having trouble with his extension 
now because the material dips and slides in the water. 

Mr. Smith: I don't think they have any trouble that way. 

A Delegate: Last year they had trouble keeping it up where 
they filled in at the trestles. 

Mr. Smith: The worst thing is that they injure the surface 
sometimes with those heavy trucks they have, they are using very 
heavy trucks. I passed through one field of 1000 acres of pine- 
apples and they are hauling a tremendous amount of stuff to the 
depots and the canning factories, but they keep it in repair. 

A Delegate: When they strike the river going down in auto- 
mobiles is it arranged so we can get across without having to wait a 
day or two? 

Mr. Sboth: There is only one place where you have to wait, 
and that is Rockledge; there is a small ferryboat there which carries 
only two cars. It will be arranged this year so as to carry more 
cars. Still, a tourist does not mind a little wait. You can go in 
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The Committee oa ResolutioDfi, appomted by Hon. Logan Waller 
Page, president of the Congrees, submitted the following report, 
which was unanimoualy adopted: 

Whkreas, The loss by reason of bad roads which everywhere 
lessens the profits of industry, increases the coat of living, and bur- 
dens business enterprise, amounts to millions annually, therefore, 
be it 

Resolved, That the American Road Congress earnestly favors 
the creation of a national department of public works, directed by a 
Becretary, who should be a member of the President's cabinet. 

Resolved, That the American Road Congress favors State high- 
way commissions and State aid for the construction and mainte- 
nance of the main roads of the several States. 

Resolved, That the American Road Congress favors the estabhsh- 
ment of a national road system, and favors the construction by the 
States, counties, and towns of the lateral and comiecting market 
highways. 

Resolved, That the American Road Congress respectfully re- 
quests the Congress of the Uuited States to authorize the President 
to appoint a commission from civil life, with sufficient appropriation 
to make a thorough and exhaustive report on, and to recommend a 
system of Federal aid. 

Re&olved, That the American Road Congress respectfully peti- 
tions the Congress of the United States to adopt the necessary legis- 
lation, 80 that the United States may hereafter be officially repre- 
sented at the International Road Congresses. 

Resolved, That the American Road Coi^ess favors the investi- 
gation by the United States Office of Public Roads of applications 
for patents affecting road and brieve construction before letters 
patent are issued. 

Resolved, That the American Road Congress commends the 
Lincoln Highway Association for its efforts in seeking the establish- 
ment by popular subscription of a transcontinental highway as an 
enduring and useful memorial to Abraham Lincoln, and further 
commends the National Old Trails Association for its splendid work 
in the rebuilding of the Cumberland Road and the Santa Fe Trail. 

Resolved, That the American Road Congress emphatically 
endorses the compulsory use of wide tires and road drags. 

Resolved, That the American Road Congress favors, wherever 
practicable, the use of convicts in road construction and maintenance. 
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Committee on Resolutions, appointed by Hon, Logan Waller 
_ . president of the Congress, Bubmitted the following report, 
ich was unanimously adopted: 

Vhbrkas, The loss by reason of bad roads which everywhere 
aenfl the profits of industry, increases the cost of living, and bur- 
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Bu le creation of a national department of public works, directed by a 
^^jcretary, who should be a member of the President's cabinet. 
'~~^ Resolved, That the American Road Congress favors State high- 
^ray commissions and State aid for the construction and mainte- 
^.jance of the main roads of the several States. 

Resolved, That the American Road Congress favors the establiah- 
oient of a national road system, and favors the construction by the 
,^tate8, counties, and towns of the lateral and connecting market 
■highways. 

Resolved, That the American Road Congress respectfully re- 

quests the Congress of the United States to authorize the President 

^ to appoint a commission from civil life, with sufficient appropriation 

~ to make a thorough and exhaustive report on, and to recommend a 

* system of Federal aid. 

r^ Resolved, That the American Road Congress respectfully peti- 
tions the Congress of the United States to adopt the necessary legis- 
*; lation, so that the United States may hereafter be officially repre- 
7^ sented at the International Road Congresses. 
_' Resolved, That the American Road Congress favors the investi- 
gation by the United States Office of Public Roads of applications 
for patents affecting road and bridge construction before letters 
pat^t are issued. 

Resolved, That the American Road Congress commends the 
Lincoln Highway Association for its efforts in seeking the establish- 
ment by popular subscription of a transcontinental highway as an 
enduring and useful memorial to Abraham Lincoln, and further 
commends the National Old Trails Association for its splendid work 
in the rebuilding of the Cumberland Road and the Santa Fe Trail. 
Resolved, That the American Road Congress emphatically 
endorses the compulsory use of wide tires and road drags. 

Resolved, That the American Road Congress favors, wherever 
practicable, the use of convicts in road construction and maintenance. 
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Resolved, That the American Road ODngress favors long tenure 
in office of experienced and efficient highway officials. 

Resolved, That the American Road Congress expresses its sincere 
thanks and appreciation to the citizens, commercial organization, and 
the press of the city of Detroit, of the county of Wayne, and of the 
State of Michigan, for their hearty codperation and generous hospi- 
tality towards this, the greatest of American road congresses. 



MICHIGAN DAY 

SESSIONS OF MICHIGAN STATE GOOD ROADS 

ASSOCIATION 

October 3. 1913 

Note. — Ab the proceedinga were of a local character, publication 
i omitted, with the exception of an address on "Concrete Roada" 

f Frank F. Rogers, State highway commiseionex, and its discussion 
/ A- N. Johnson, State Highway Engineer of Illinob. 

For further information inquiry should be addressed to Hon. 
"■. T. Colgrove, President, State Aesodation, Hastings, Michigan. 



CONCRETE ROADS 

By Hon. Fhank F. Rooers 
Slate Highway Commissioner of Michigan 

Much of value has been written in the past two years on concrete 
and pavements, but a great deal is in the nature of theoretical 
:ussiona quite lai^ely based on laboratory experiments, hence 
len an opportunity is offered to make a field study of many miles of 
icrete roads, some of which have seen four years of service, it 
luld not be lost. 

The writer makes no claim to being a concrete expert but simply 
&&S been fortunate in having the opportunity to study at &rst hand, 
Rnd in some detail, the behavior of a large mileage of concrete ruad- 
;VBy8 in Wayne County, Michigan. This county, without doubt, 
fiBs a larger mileage of concrete roadways than any other county in 
^le United States, or than is possessed by any equivalent area under a 
jungle local government in any foreign country. There are now com- 
■pdeted in Wayne County about 65 miles of concrete highways outside 
&e corporate limits of cities and villages. 

For reasons above stated the writer desired to spend the time al- 
^ted to him in a somewhat detailed study of the local concrete roads, 
riiich most of you will visit before leaving the city, rather than to 
reat the subject in a more general way. All of the main highways 
eading out of this city have been concreted to the outermost boun- 
bries of Wayne County and several cross-roads have already been 
tmcreted. The principal roads are the extensions of Woodward, 
Irand River, Gratiot and Michigan Avenues, while River Road and 
be extension of Fort Street running southerly are concTi-ln' roadways 
bat should not be overlooked. 

205 
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The State highway department with the codperation of the road 
officials of Wayne County and assisted by Prof. John J. Ck)x, instructor 
in highway engineering at the University of Michigan, has just taken 
up some detailed and rather minute observations of these roiakds which 
will extend over a period of years in the hope that after a while a safe 
estimate can be made of the probable life and cost of maintenance of 
such pavements as the county is now building, and imdersuch traffic, 
soil and climatic conditions as prevail i^ this locality. 

The first work in this study will be careful traffic records covering 
enough time and at such frequent intervals as will give a reliable esti- 
mate of the average daily traffic for one year. The first records were 
taken for one continuous week beginning August 21 and a part of this 
record which is given in the accompanying table will be uised for the 
purpose of the present discussion. 

The next step was to start a permanent record showing the present 
condition of each 25-foot section (the distance between expansion 
joints) of all the diifferent roads. The observations for this record 
were made September 2, 3 and 4 and cover 6384 sections and a Uttle 
over 30 miles of road. Several pieces of road have not been taken at 
this time. The oldest roads were built in 1909 and the newest that 
were taken were built in 1912, having been down one year. 

For the purpose of this record the defects in the slabs or sections 
have been classified as longitudinal, transverse and diagonal cracks 
and holes. The records were taken in ordinary field books, the left 
hand column of the left hand page having been previously numbered 
with an automatic numbering stamp to designate the record number 
of each slab, while the four columns to the ri^t were headed L — ^T— 
D — ^H, respectively, being the first letters of the words indicating the 
defects named. Opposite each number and in the proper column 
vertical, horizontal or diagonal marks were used for symbols to indi- 
cate the form of the crack, while small ovals were used to indicate 
such holes as seemed worthy of note. Tar had been spiUed on many 
spots that were not defective. 

WOODWARD AVENUE BOAD 

The first mile of this road was built in May and Jime, and opened to 
traffic in July of 1909, thus giving it full four years of wear. The 
traffic record of this road shows a daily average of 2160 vehicles, of 
which 88.1 per cent were motor driven. 

The soil is clay loam, inclining a little more to sand at the northerly 
end. A double track electric railway occupies the westerly side of the 
street. Between the railway and the concrete roadway is a very 
shallow gutter imder which was laid a tile drain from 2 to 3 feet in 
depth. On the opposite side is an open ditch, the bottom of which 
is from 2 to 4 feet below the crown of the roadway. 

The pavement is 18 feet wide, has a crown of 3 inches and a blind 
curb 8 inches wide and 4 inches deep under the outer edges which 
were somewhat beveled. The concrete was composed of Portland 
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cement, cniahed field stone or cobbles and sand mixed in the propor- 
tion of 1 ; 2i : 5 for the baae which was 4 inches thick. The top layer 
was made of the same materials, uaing a 1 : 2 ; 3 mix and was 2} inches 
thick. 

No very definite data can be secured to determine the wear, which 
aeems to be slightly greater on the side opposite the railway, but meaa- 
uring from some of the harder pieces of the coarse ^^regate which 
have been worn but little, if any, we have estimated the general wear 
at about J inch which would be an average of ^ inch per year. 

This mile was divided into sections of about 25 feet, separated by 
expansion joints, there being 209 sections to the mile. The most of 
the sections were separated by four thickneaaea of tar paper separated 
by thin boards which it was planned to remove as the work progressed 
though many of the boards are still in the pavement. Four of the 
joints were protected by pairs of steel angle bars, separated with tar 
paper and placed with one leg of each ai^le back to back so that the 
other leg of each bar was flush with the surface of the concrete, thus 
covering a apace of about 4J inches at the joints. The concrete 
wears slowly on each side of the angles leaving a raised joint that is 
slightly noticeable when driving over the pavement. This was an 
experiment which has not been repeated. 

Of the 209 sections constituting the first mile on Woodward Avenue, 
80 showed longitudinal cracks, 32 transverse cracks and 2 diagonal 
cracks while 46 sections were recorded as having holes, making a total 
of 160 sections which are more or less imperfect, or 76.5 plus per cent 
of the entire mile. 

The remaining portion of Woodward Avenue, 252 sections, was 
built in 1910 using the same materials and the same mix. No blind 
curb was used and the crown was reduced to 2 inches. The soil on 
this section is considerably more sandy, especially toward the north 
end. 

On this portion of Woodward Avenue, 29 sections have longitudi- 
nal, 22 sections transverse, and 6 sections diagonal cracks. 11 sec- 
tions have holes, making a total of 68 defective sections or 27 plus 
per cent as compared with 76 plus per cent in the first mile. 

QRATIOT AVENUE 

On Gratiot Avenue in the season of 1910, 9000 feet of 16 foot con- 
crete roadway was built. On this pavement gravel and sand were 
used for the aggregate and a one layer concrete having a 1:2:4 mix 
was laid- The soil is a clay loam and rather heavy. This road was 
not completed until late in the season and was opened to travel in 
November. It immediately pitted and looked roi^ and has been 
covered with a surface treatment of refined tar and fine gravel. It 
was re-covered this season, using a rather light grade of tar (Tarvia 
A) but it already shows some tendency to scale off. The experience 
in some other places leads the commission to believe that a heavier 
grade of tar gives better results. 
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Beyond this portion of the roadway 326 sections of the same width 
c6ncr^te laid in 1911 reaching to the county line. Washed pebbks 
and sand were used for the aggregate in a 1 : 1}: 3 mix, one course con- 
crete 7 inches deep being laid, l^e records for this piece are as follows: 
Longitudinal cracks, 11; transverse cracks, 10; diagonal cracks, 3; 
holes, 6; showing a total of only 30 defective slabs or 9.2 plus per 
cent. The traffic coimt on this road, taken at the coimty line, shows 
507 vehicles daily, 65.8 per cent of which are motor driven. 

GRAND RIVER AVENUE 

On the Grand River Road 61 sections of two course concrete, the 
same as laid in the first mile of Woodward Avenue, were built in 1909. 
The soil is a clay loam. The records show 11 longitudinal cracks, 2 
transverse cracks, 1 diagonal crack and 3 holes, a total of 17 defective 
slabs or 27.9 minus per cent. The traffic count showed 1064 vehicles, 
56.5 per cent of which were motor cars. 

In 1910, 341 more sections were added to Grand River Avenue 
under contract, the specifications being the same as for the north 
end of Woodward Avenue. 33 of these slabs became more or less 
pitted, some having quite large holes. They have been repaired by 
covering with refin^ tar and stone chips so that no defects could be 
observed at the time of the count, hence only 308 are shown in the 
table. The defects noted are as follows: 59 longitudinal, 20 trans- 
verse, 29 diagonal cracks and 46 holes, a total of 154 d^ective slabs 
or 50 per cent. 

In 1911, 515 additional sections of one course concrete were placed 
on the Grand River Road. Washed pebbles and sand were used tat 
the aggregate with a 1: 1^:3 mix. TheBaker steel joint was used in 
all of ^ois work except the first six sections. The defects noted are as 
follows: Longitudinal cracks, 8; transverse, 26; diagonal, 3; and holes 
5, making a total of 42 defective sections or 8.2 plus per cent. 

In 1912, 1208 more sections were added to Grand lUver Avenue 
reaching to the line between Wayne and Oakland Counties. The 
count on these sections shows as follows: 66 longitudinal cracks, 37 
transverse cracks, 6 diagonal cracks and 5 holes, mRlrifig a total ot 
1 14 defective sections or 9.4 plus per cent. The soil grew more sandy 
as the road extended westerly, considerable stretches being almost free 
from clay or loam. 

MICHIGAN AVENUE 

On Michi^tn Avenue 481 sections of concrete, 17 feet 8 inches wide 
were laid, using washed pebbles and sand for the aggregate in a 1 : 2: 4 
mix. The soil for the most part is a sandy loam, but a little heavy. 
The count shows as follows: 219 longitudinal cracks, 48 transverse 
cracks, 23 diagonal cracks, 21 holes, making a total of 311 d^ective 
sections or 64.6 plus per cent. The traffic count shows 1009 vehicles, 
67.5 per cent of which were motor driven. , 
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In 1911, 1570 sections were added to this piece of road, using washed 
pebbles and sand for the aggregate and a 1 : 1 ) : 3 mix. The soil over 
which this pavement was laid is a sandy loam running into light sand 
Bt the west end. The count shows the following: 219 longitudJnal 
cracks, 80 transverse cracks, 42 diagonal cracks, 14 holes, making a 
total of 355 defective sections, or 22.6 plus per cent. In 1912 this 
road was paved to within 1} miles of the county line, and this year 
completed to the county line, but no record was taken farther west 
than the east limits of the village of Wayne. 

RIVEB ROAD 

In 1910, 149 sections of concrete 15 feet wide and 6^ inches deep 
were laid on the River Road, using gravel and sand for the aggregate 
ajid a 1:2:4 mix. The soil over which this road runs is for the most 
part heav'y clay. The count shows as follows: 49 longitudinal 
cracks, .5 transverse cracks, 6 di^onal cracks and 2 holes, making a 
total of 02 defective sections or 41.6 plus per cent. The traffic 
count shows 538 vehicles daily, of which 78.9 per cent were motor 
driven. 

In 1911, 434 sections were added to this road some distance below 
^e village of Trenton. The pavement was 15 feet wide, 7 ioches 
thick, built of washed pebbles and sand for the aggregate, using a 
1 : lj:3 mix. The count for this stretch of road shows as follows: 16 
longitudinal cracks, 17 transverse cracks. 13 diagonal cracks and no 
holes, a total of 195 defective sections or 44.9 plus per cent. 

In 1912, the gap between this piece of road and the southerly limits 
of the village of Trenton was closed in with a similar pavement to 
that just described, comprising 213 sections. The count on this 
piece shows defects as follows: 14 longitudinal cracks, 8 transverse 
cracks, 4 diagonal cracks and no holes, making a total of 26 sections 
or 12.2 plus per cent. 

The same year there was added to the south end of the work done 
in 191 1 something over two miles of concrete roadway, but of this 
only 208 sections were counted. Of the sections counted, 17 show 
longitudinal cracks, 9 transverse cracks, no diagonal cracks and no 
holes, a total of 21 defective sections or approximately 10 per cent. 
The soil of the entire road was heavy clay. 

FORT STREET ROAD 

In 1910. one-half mile of gravel concrete of a 1:2:4 mix, 12 feet 
wide and 6| inches deep was built on Fort Street. This concrete like 
that already referred to on Gratiot Avenue was built rather late in the 
season and was opened to traffic in November. It immediately 
pitted to such an extent that it has since been coated with re&ned tar 
and fine washed gravel, about J inch in size. This covering makes an 
excellent surface and wears fairly well. Of course it was impossible 
to observe any further defects in the concrete at this time. Continu- 
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ing south, in 1912,450 sections of concrete 12 feet wide, 7 inches deep, 
and of 1:1^:3 mix were added. The count on this piece of road fol- 
lows: Longitudinal cracks, none, although another observer has 
reported there are 2, transverse cracks, 19; diagonal cracks, 9; and 
holes, 1. Total defective sections, 29, or 6.5 minus per cent. 

From the foregoing, it is strikingly apparent that the percentage of 
defects varied greatly in the different roads. A careful study of Has 
variation in connection with the age of the pavement will soon con- 
vince one that mere age has not produced the defects noted. For ex- 
ample, 252 sections built on Woodward Avenue in 1910 show but 
27 per cent defective slabs, while 308 sections built on Grand Riv^ 
Avenue, the same year imder the same specifications, show 50 per cent 
of defective slabs. There are two noticeable differences. Grand 
River Avenue was built by contract on a clay loam soil while the por- 
tion of Woodward Avenue named, was built by day labor under t^e 
direct supervision of the engineers of the coimty road commission, on 
a soil more sandy and, presumably with a little better sub-drainage. 
Again 481 sections built on Michigan Avenue the same year witii 
sand and pebbles for the aggregate and a 1:2:4 mix show 64.6 per 
cent of defective slabs. This was on clay loam soil. We might tJso 
mention 149 sections built on the River Road in 1910 on heavy clay 
soil, imder the specifications last named, which show but 41.6 per cent 
of defective slabs. 

The most noticeable feature concerning these defects is that the 
longitudinal cracks almost always appear in groups, seldom singly. 
This indicates that there must be some local conditions in the founda- 
tion, due to insufficient drainage, soil conditions, newly made fills or 
uncompacted sub-grades that cause these defects. Longitudinal 
cracks almost invarialby appear on fills and on cuts, apparently with 
as much frequency in the latter as in the former. It would seem that 
cracks on the fills are due to the settlement of the embankment, and 
in the cuts the presence of water and frost in the sub-grade. Briefly, 
the writer's opinion is that these cracks are due, first, to the settle- 
ment of the newly made fills, and second, to water that has not been 
completely removed from the sub-grade, plus frost. If these causes 
could be thoroughly eliminated it would seem possible to build 
concrete roadways to the width of 15 or 16 feet, where sufficient ex- 
pansion joints are used, without fear of trouble from longitudinal 
cracks. 

It has been argued by the Morse-Warren Engineering Company, in 
a recent publication, that it is impossible to build concrete pavements 
(wider than 12 feet) which will remain free from longitudmal cracks 
without using longitudinal joints, unless the pavement is so thick as 
to niake the price practically prohibitive. The table accompanying 
this report which shows 450 sections of 12 feet roadway on the Fort 
Street Road would seem to bear out this assertion, but a mile of con- 
crete on the Eureka Road, which the writer did not get time to inspect, 
shows a great number of longitudinal and transverse cracks, in a 12 
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foot concrete roadway, where the boQ conditions are the same as on 
the Fort Street Road refeired to. The only apparent cUfference is 
that the former is a 1:2:4 mix and the latter a 1:1}: 3 mix, washed 
pebbles and sand being used for the aggregate in both cases. 

But long stretches of pavement 16 feet wide and now two years 
old on Grand River and Michigan Avenues, which show no longitu- 
dinal cracks, would seem to prove that this statement is not neces- 
sarily true and that a sufficient amount of money spent in compacting 
and draining the foundation or in reinforcing the concrete over newly 
made fills, would produce pavements free from the objectionable longi- 
tudinal crease, whether natural or artificial. Most persons are 
agreed that transverse cracks are almost always due to defective ex- 
pansion joints. It has been thoroughly demonstrated, both theoreti- 
cally and practically, tiiat 25 feet is frequent enough for the expansion 
joints, and it is quite possible that they might be placed farther apart 
with aifety, — ^probably not less than three to 100 feet. 

The diagonal cracks are doubtless due to causes which arc a com- 
bination of those noted under longitudinal and transverse cracks. 
Many diagonal cracks were noted where the comers only were broken 
off, frequently on adjoining comers of adjacent slabs, indicating that 
the alabe were united through the expansion joints with a bond 
stronger than the tensile strength of the concrete on either side of the 
jdnt. 

The holes noted are perhaps of less importance than the different 
kinds of cracks. In a few instances they are rather large, sometimes 
asqnare ysid or more in area, but such places are very rare and most 
of tile hcAes noted are due simply to some foreign substances getting 
into the concrete, like clay, wood or some fragment of an inferior rock 
that mi^t chance to be a part of the aggregate. This was more 
BOtieeaUe where crushed cobbles were used for the coarse aggregate 
thin where washed pebbles were used. 

Any one familiar with the quality of rocks which constitute Michi- 
pn cobbles will understand that the principal objection to this ma- 
teriil for an aggregate on concrete reads is the varying qualities of 
Aese rocks, ranging from soft to hard granite, quartizite and trap. 
Aftnfy of the roads where these materials have been used shows much 
in the spots where the softer rocks happen to be at the 




Up to the present time the defects noted, except the pitted condi- 
cf the concrete roads which have been re-surfaced in the manner 
described, are not serious and are not causing any additional 
for up-keep. In the past two years the expansion joints on 
tile old work, whether reinforced or not, have been coated with 
tar and sand once a year. Thus far, the cost has ranged be- 
S50 and $100 per mile, depending on the distance of the work 
the base of supplies. These repairs are proving adequate and 
ry, and while the defects noted are something of a reflection 
a tile present method of building concrete roadways they are really 
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no reflection on the use of concrete as a suitable material for making 
hard and durable surfaces over our coimtry highways wherever traffic 
conditions warrant, and the community has the ability to pay the cost 
of high class road surfaces. There is no question as to the necessity of 
some form of very permanent roadway near the city of Detroit, nei&er 
is there any question as to the ability of Wa3me County to pay fat 
roadway that is good enough and permanent enough to meet the re- 
quirements of its traffic. In the writer's opinion, Wayne county has 
made no mistake in choosing concrete as a paving material for its 
main roads. 

Mr. a. N. Johnson: All who are interested in the problems of 
road construction, particularly of concrete roads, are indebted to Mr. 
Rogers for the very valuable data that he has presented in his ex- 
cellent paper, for it is only by the intelligent collection and presenta- 
tion of such data that true progress in the art of road making can be 
made. 

With so many confficting reports afloat as to the condition of 
the concrete roads of Wayne County, it is particularly refresh- 
ing to have before us so concise and reliable a statement concerning 
them. As Mr. Rogers points out, the general condition of these 
roads is excellent, but as more information is usually to be gained 
from a study of the defects in any work, this discussion will have 
mainly to do with such defects and their causes and to suggest such 
remedies as seem to be applicable. 

Mr. Rogers' paper classifies the defects noted in the Wajrne 
Coimty roads under four heads; longitudinal cracks, transverse 
cracks, diagonal cracks and holes or pits in the road surface. It 
remains to be seen whether the exact causes and consequently 
the proper remedies for these defects can be determined from our 
present knowledge. Hie last of these defects will be discussed first, 
as there is probably less doubt as to the causes. 

It is evident that if one portion of a concrete road surface, under 
given conditions of traffic, exhibits a special weakness, it must 
be due to non-uniformity of the concrete. This will happen if 
soft pieces of material are in the aggregate. Many gravel banks 
cont^ enough soft pebbles to render tiie gravel useless for con- 
crete road work, though frequently these soft pebbles have some- 
what the general appearance of the sound material and, unless a 
careful examination is made, will not be detected. 

Another cause for local weakness in concrete is the un-uniform 
distribution of the mortar and the aggregate. It frequently hi^pens, 
particularly with very wet mixtures, that the coarser aggregate 
will not be thoroughly distributed, but will occasionally be sepa- 
rated into small collections or nests of the larger pieces, which, contain 
a very small amount of mortar. There is no mixer that has come 
under the writer's observation which will mix a batch so uniformly 
and deposit it in the road so that all portions will contain the proper 
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amount of coarse aggregate and mortar. It is necessary, there- 
fore, in the construction of a coDaeie road to have one or two men 
constantly at hand to correct such unev^i distribution by shoveling 
out the pockets of coarser aggrcqgate to be found in the center <S 
nearly every batch that is deposited (m the road and replace these 

Kckets with mortar, which usually runs to the bottom and edges of a 
tcb. Where the holes or pits in the road surface are few, their 
cause is probably due to one or both of the above mentioned reasons. 

Where the surface exhibits a more gcperal disint^ration, it will 
usually be found due, assuming a rich mixture has been used, either 
to the concrete drying too fast during the period of setting, thereby 
not curing prop^y, or because it has been froa^i while setting. 
It is assumed in this ^scussion that a rich enough mixture has be^ 
employed to insure good concrete, although most complete failures 
of concrete roads are due to a too lean mix and poor workmanship. 
All of these causes are generally well understood and most specifica- 
tions and approved workmanship seek to avoid them. 

The causes of the first three defects noted by Mr. Rogers are 
perhaps more difficult to ascertain in a given instance. Before 
taking up the discussion of the causes, it is of advantage to re- 
arrange the data as presented. This has been done by grouping 
the data according to the year in which the roads were built, or in 
other words, according to the age of the various pieces of road. 
And in order to have a proper basis of comparison, the number of 
cracks per mile has been computed for the roads built in 1909, 
1910, 1911, and 1912, respectivdy. The results are presented in the 
following table: 

TABLE 1 
Showing the cracks per mile for each year 
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1012 


1011 


1910 


1000 


TranBvera© 


7.4 
9.8 

1.9 


9.9 

29.8 

4.5 


17.3 
64.8 
11.7 


26.2 


Longitudinal 


70.0 


Diagonftl 


2.3 






Totals 


19.1 


44.2 


93.8 


98.5 







The results in this table are represented graphically in figure 1, 
where the age of the pavements in years is plotted as abscissas 
and the number of cracks per mUe as ordinates. 

At a first glance, one is struck with the increase in the number of 
cracks with each succeeding year. This increase is particularly 
marked during the first three years, but apparently falls off sharply 
during the fourth year. 

A notable coincidence is that the curve showing the total num- 
ber of cracks per mile of all kinds is approximately a straight line for 
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first three years, or in other words, the increase in the number of 
r&cks was approximately the same for each of these years. 
There is also considerable agreement of the curves for the longi- 
idinal, transverse and diagonal cracks during the first three years, 
«t no such agreement for the fourth year. It is to be borne in 
Hind, however, that for the fourth year, data are given for only 
vo pieces of road about 1,3 miles in length. However, ae these 
ere laid with a leaner mixture than much of the other work and 
the first concrete work done by the Wayne County commissioners, 
I the evidence would point to the conclusion that this stretch of road 
ould show at lea^t as many defects as will appear later in the other 
ads. But whether the conclusion can be definitely drawn that 
fter the first three or four years but few more cracks will appear 
lUSt rest on much more extended and detailed data than are to be 
id at present. 

The value of future observations to be mode at intervals of not 
B8 than three months will be evident. These observations should 
Ote carefully all the cracks that are found, both as to their char- 
cter and particularly as to their distribution, so that in the future, 
; location of new cracks as they appear may be known, as well 
approximately the time of the year when they occur. It is be- 
Kved that the data secured from such observations extending over 
he next two or three years would shed much light on what at present 
in be but mere conjecture. 

Before the arrangement above described was made of the data 
jUesented, many other bases of comparison were undertaken with a 
*^-v to ascertain whether any particular feature had a special bear- 
_ on the occurrence of the cracks. There was not, however, dis- 
lloeed anything on which conclusions could be logically based, 
(either the width of the road, the proportion of the mixture nor the 
racter of the sub-soil presents any unfailing influence on the 
Weds noted. About the only consistent result to be disclosed was 
ly the arrangement here made. 

It may be profitable, however, at the present time to discuss the 
that may be asagned to the development of cracks in concrete 
, basing the observations on the data obtained from the condi- 
iins reported on the Wayne county work. 
It can be fairly assumed in the present instance that the slabs of 
oorete may be considered as approximately of the same strength and 
erafore offer practically the same resistance to all exterior forces to 
rtieh they are subjected. 

Among the forces which would cause the slabs to crack are varia- 
ws in temperature, extraordinarily heavy traffic loads and un- 
lual settlement of the foundations. It is more than probable 
at the cracks are due to no one of these causes alone, but rather 
their accidental combination. If the changes in temperature 
re the prime cause, it could be expected that all slabs would show 
proximately the same number of cracks for the reason that all 
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portions of the road are subjected approximately, to the same tem- 
perature variations. But an examination of the roads shows many 
slabs in continuous stretches which have not cracked at all, regard- 
less of the age of the road. It can therefore be concluded, that tem- 
perature changes alone, are not sufficient to cause cracking of the 
slabs in general. 

While extraordinarily heavy moving loads may not be so g^ierally 
Implied to all the slabs, and therefore not cause as uniform an ap- 
pearance of cracks, yet if this be a principal cause, it could be expected 
there would be a large number of contiguous cracked slabs. But 
there is practically no evidence to indicate that there have been loads 
heavy enough to cause the pavements to crack from this reason alone. 

The third cause that has been mentioned, that of unequal settle- 
ment of the foundation, is one that would not be generally dis- 
tributed, for while settlement might occur in one place, there veiy 
likely would be considerable distances where it did not occur. More- 
over, it will be appreciated that the manifold conditions which would 
produce imequal settlement would cause an erratic occurrence of 
any results from this source. And the haphazard occurrence of the 
cracks would indicate that the cause is not general throughout the 
length of the roads. The writer is therefore of the opinion that the 
majority of the cracks are due primarily to unequal settlement of the 
foundation or sub-soil beneath the broken slabs. 

It is quite possible that settlement by itself would perhaps not be 
sufficient to cause the slab to crack, but on the passage of heavy traffic 
or with the movement of the slab imder temperature changes, there 
would be added just enough extra stress to overcome the strength of 
the slab and produce the crack. If, therefore, it is possible in the 
construction of concrete roads, to guard against unequal settlement 
of the foundation, one of the chief sources of cracks in the pavement 
will be overcome. 

The writer has observed that the concrete slabs composing^ 
concrete road, usually do not crack until after they have been in 
service about a year. The first cracks generally appear during the 
late spring and early summer following construction. An explaa^ 
ation is that during the winter and early spring, the ground u9 
well saturated with moisture which during late spring and early 
summer dries out and, in case the road bed should diy out unevenly'^ 
the. consequent settlement would not be uniform. 

It is, therefore, particularly important if large concrete slabs are 
to be maintained intact, to take special precaution with the undon- 
drainage to protect the road bed from becoming saturated and pro^ 
vide a means for thorough and uniform draining of the entire road 
bed. 

It is probable, as further studies are made, that the causes producing 
transverse cracks will be found to be somewhat different from thoss 
producing longitudinal cracks. One special cause of the latter is to 
be found whenever a concrete road is built over a hard roadbed, the 
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concrete slab being somewhat wider then the compacted center of 
the old road. The soil at the sides which is not so compact as the 
center, will settle more, causing the concrete slab to break longi- 
tudinally, with the road. To prevent this, it is recommended that 
the old road bed should be thoroughly loosened and then re-rolled 
with the sides so as to produce as nearly uniform a condition as pos- 
sible, of the entire road bed beneath the concrete. 

It is to be noted that on all the Wayne County concrete roads, 
the distance between the joints is 25 feet. Mr. Rogers suggests that 
a somewhat greater distance may be used. 

It has been the writer's experience, that it is not necessary to 
place expansion joints as close together as 25 feet. It will be readily 
admitted that the fewer joints, the more desirable the road surface. 
The following data will perhaps be interesting in this connection, 
although too meagre to draw very definite conclusions. 

On three pieces of work constructed under the writer's super- 
vision in 1912, totalling 2.3 miles, none of the sections was less than 
50 feet in length, many of them being 60 and 75 feet and one or two 
as long as 100 feet. The number of cracks per mile in these roads at 
present is, transverse cracks, 9.1; longitudinal cracks, 9.1. As 
none of the cracks have been classed as diagonal cracks, the total 
number of cracks per mile is 18.2, but it will be noted in Table 1, 
that the total number of cracks in the 1912 work on the Wayne 
Coimty roads, using 25-foot sections, is 19.1. If therefore, with 
&0-foot sections and greater, there are no more cracks per mile than 
with 25-foot sections, it is evident that we do not need joints as often 
as 25 feet and when we consider that every joint is really a crack 
which must be cared for and maintained, it is evident that their 
leduction is a very substantial gain, both in first cost and subse- 
quent maintenance. However, it will be necessary to have much 
more data, extending over a much longer time before it can be 
definitely concluded as to how frequent the joints should be; but 
from the observations that have been made it seems that the joints 
may be made further apart than 50 feet, rather than nearer together. 
Before concluding, the subject of the mixture to be used should be 
touched upon. A concrete proportioned 1-2-3 J is amply rich enough 
to give the requisite strength required for road service. It is to be 
noted that this mixture provides sufficient sand to furnish a quantity 
erf mortar approximately 60 per cent of the volume of the coarse 
aggregate. As was pointed out by the writer in a paper on concrete 
road construction, presented last year, to the American Road Con- 
gress, it is important that if all the aggregate is to be well surrounded 
with mortar, that with aggregate showing 50 per cent voids, the sand 
should be in excess of one-half the volume of the coarse aggregate. 
Actual service has demonstrated the value of proportioning concrete 
in this manner, rather than using a 1-1 J-3 or a 1-2-4 mixture. 

Lest a wrong impression should be gained from the emphasis 
laid upon the defects found in the Wayne County roads, the writer 
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would state in conclusion that the average crack in a concrete road 
is but a minute affair and is easily and cheaply filled with pitch 
so as to present to traffic an unbroken road surface. And from a 
number of personal inspections made of the Wayne County roads, 
he feels that the Wayne County commissioners have amply justified 
their adoption of this form of construction and deservedly merit 
the approval bestowed upon them, not alone by Wayne County 
citizens but by all who appreciate skillful and painstaking con- 
struction of public work. 
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AMERICAN ROAD CONGRESS 

Detroit, October 4, 10 a.m. 

President Page in the Chair. 

The Chatkman: The meeting will please come to order. 

Secbbtabt Penntbacker: The principal business of this morning 
is the consideration of invitations from various cities for the 1914 
and 1915 American Road Congress. The committees representing 
the two organizations, the American Highway Association and the 
American Automobile Association, conferred with the gentlemen 
representing the various cities, on Thursday, and have gone over the 
various conmimiications and the verbal information rather thoroughly, 
and as there are a great many telegraphic invitations and letters, the 
committee hardly thought it worth while to have them all read at 
this particular meeting. The committee has determined to with- 
hold its final decision for a few weeks until a representative of the 
Congress could personally inspect the facilities for meeting places, 
exhibits, hotel acconmiodations, etc., of the various cities that might 
be selected. The committee does not mean by this that a tour of 
the whole country will be made, but they will have an inspection made 
of the three or four cities which they have determined upon in the 
final analysis, and unless there are some special communications 
that it is desired be read, these will be made part of the official record 
and not be read at this meeting. 

The CHAiBBiAN: If there is no objection to placing these various 
requests and invitations in the record, we will allow them to go in 
the record. If there is any one present representing any city that 
desires our congress to be held there and has anything special to say 
on this subject, we will be very glad to hear from them. 

(Representatives of various cities then presented invitations, to- 
gether with arguments why the Congress should meet in them, after 
which the Congress adjourned.) 
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MEETING OF AMERICAN HIGHWAY ASSOCIATION 

Detroit, October 2, 8 p.m. 

President Page in the chair. 

The meeting was called to order by the president after which the 
secretary read the minutes of the last meeting, which was held in 
Atlantic City, New Jersey, October 3, 1912. 

Upon motion the minutes were approved as read. 

There being no unfinished business Mr. Batchelder moved that 
a committee of seven on nominations be appointed. The motion 
was seconded and adopted. The Chairman appointed Messrs 
Batchelder, Beatty, Johnson, Wilson, Kenyon, Colgrove and Goodell. 

The committee then retired. 

Secretary Pennybacker then submitted his report and the Treas- 
urer's report, the latter official being absent. These reports had 
been submitted to the board of directors on the evening previous 
and approved by them. Mr. Pennybacker stated that the total 
membership was 1670, the largest ever recorded; that this number 
represented the bona fide, practically permanent membership. He 
called attention to the second officicJ Crood Roads Year Book which 
was brou^t out two months earlier than the first one and contained 
one hundred pages more matter as well as a number of new fea- 
tiu-es. He also stated that the proceedings of the 1912 Congress 
had been issued and had been distributed to the members. 

Upon motion the reports of the secretary and treasure were 
adopted. 

The president in a few brief remarks called attention to the fact 
that there had been a joint committee of the Senate and House of 
Representatives appointed to consider the matter of national aid in 
road building; that he felt particularly proud of the fact that the 
secretary of the Association had been made statistician and had done 
splendid work. He called attention to the further fact that the 
secretary had recently been selected by the government of Ontario 
to aid them in framing suitable highway legislation. 

Upon motion of Mr. Diehl, duly seconded, the Association adopted 
by rising vote, the following resolution: 

Resolvbd, That a vote of thanks be extended to the people of the 
city of Detroit and Wayne County for their splendid hospitality 
and helpful cooperation, land to the representatives of the press for 
the splendid, comprehensive and instructive publicity, which they 
have given to the sessions of the Congress. 

While waiting for the committee on nominations to make its 
report, the president called upon several gentlemen present for a 
few remarks. The first speaker was Judge Lowe. 
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Judge Lowe gave a brief talk and among other things, said, "I 
do not know when I first began attending road conventions, but 
I have never attended a road convention that impressed me with 
its intelligence, its deep and abiding earnestness and its all round 
intelligence as this convention has done. I believe it is the greatest 
road convention ever held in this country. I will except Europe 
and the foreign countries because I have not had the pleasure, like 
Ck)lonel Kenyon and others who are with us tonight, of attending 
conventions in those countries, but this convention has certainly 
set the pace, and I cannot, for the life of me, imagme how it is going 
to be possible for the next Congress to avoid taking a definite position 
on the question of national roads." 

The Chaibiian: I know that we would all be delighted to hear 
from Gen. Greo. J. Schoeffel. 

GsN. Sghosffel: I did not come here, Mr. President, prepared to 
speak, but to listen, and I have been surprised at the exceUent work 
of the Congress. I was prepared to see good work being done; but 
certainly t)m has surprised me and I shall go back to New York and 
teport to my superior officers — ^make a report to them that they will 
be very much pleased with. 

The president then called upon Colonel M. V. Richards who was 
INresent as a representative of Mr. W. W. Finley, the president of 
the Southern Railway. 

Colonel Richards gave a very interesting account of his experience, 
covering a number of years, to educate the people in the southeastern 
part of the United States to a better realization of the importance of 
developing pubUc roads. He expressed his gratification at being 
present at the Road Congress, because, as he said, **I see here a 
large congregation of gentlemen from various parts of the United 
States, every individual a forceful factor in the good roads move- 
mmi, and I am especially glad to see these people brought together, 
affiliated here, with this one organization^ which I believe, gentlemen, 
18 paving the way for a movement which will be of everlasting benefit 
to the people of the United States in advancing the development and 
improvement of the roads in this country." 

Mr. W. T. Winn then addressed the meeting, expressing his 
pleasure at the success of the Congress, and in a very forceful manner 
mged tiiat the next Congress be held at Atlanta, because of the 
intense interest being displayed by the people of the South in this 
great movement for better roads. 

Mr. Diehl then took the chair, and the conunittee on nominations 
presented its report which was as follows: "For president, L. W. 
Page; for vice-president, W. W. Finley; for secretary, J. E. Penny- 
backer; for treasurer, Lee McClung; for field secretary and organizer, 
Charles P. Light; for directors for three years, Alfred Noble, J. W. 
Jones, T. G. Norris, James S. Harlan, L. E. Johnson, Roy D. Chapin, 
Qiarles Whiting Baker and Austin B. Fletcher. 

On motion of Mr. Batchelder, duly seconded, the report was 
adopted. 
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The chairman stated that the gentlemen mentioned in the report 
had been placed in nomination, and Mr. Beatty moved tiiat the 
secretary cast a ballot of one for the nominees as recommended by 
the committee on nominations. The motion was then seconded and 
adopted. 

The chairman declared these officers elected and escorted Preeideiit 
Page to the chair. 

President Page, in a few well chosen remarks, thanked the Aeso- 
ciation for the honor and, among other things, said: 

' 'Gentlemen, I know a great many of you attribute the credit for 
the success of our organization to me, but I wish to say that the 
credit for our success is due, in my judgment, first and foremosti 
to Mr. Pennybacker and Mr. Light. I have never known two men 
who have worked harder and on a higher plane than our secretaiy 
and field secretary. Their work has been indefatigable. They have 
received many enticing offers to go with other organizations, but they 
have stuck steadfastly to our work and I hope somebody will make a 

motion for a vote of thanks to them Now, I like to 

hear good roads addresses but I have hardly been able to stay up in 
the convention hall because I have learned so much in going around 
through the splendid exhibits, and I think it is a most liberal edu- 
cation, to a person interested in road work. I hope, gentlemen, 
that next year, wherever we meet, we shall have an even greater 
success, if possible, than we have met with this year. I wira very 
heartily to thank you for the honor you have shown me in electing 
me president, and I hope that I may be worthy of your trust and con- 
fidence. I thank you.*' 

Mr. Kenyon moved that a vote of thanks be tendered to the 
officers of the Association for the good work which they had done. 
This motion, duly seconded, was unanimously carried. 

Colonel Washington made a few remarks, stating that he had 
attended the Third International Road Congress in London and that 
the exhibition at this Congress exceeded, by 50 per cent if not 100 
per cent, in the number of exhibitors, in the variety of exhibits and 
in the interesting character of the exhibits, notwithstanding that the 
exhibits shown at the International Exhibit, were participated in 
by thirty-two nations and held in London, where Germany, Franee, 
Italy and all the continental countries had a very excellent oppot^ 
tunity to participate: that this Congress had taken up many mote 
subjects with much broader discussions. 

There being no further business, the meeting, upon motion, duly 
seconded, was adjourned, sine die. 
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